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| Notice to all Active Members . 
of Member Associations 
iP 
Your prompt payment of 1950 dues : 
will avoid interruption in receipt of ¢ 
| SEWAGE AND INDUSTRIAL, WASTES | 
| as well ‘as other Federation services, 


Undue delay may make it impossible for |. E 
a complete volume of the JOURNAL to 


be furnished. 


Please remit immediately upon re- 


ceipt of the first dues notice from your = 


Member Association Secretary. i 
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FOR SEWAGE 


“Flush Kleen'’ pumps provide automatic, 
trouble-free service in sewage lift-sta- 
tions. They require no manual attention 
except periodic lubrication and inspec- 
tion. No labor is required for disassem- 
bling and cleaning clogged pumps as 
with other types. 


SCRU-PELLER PUMPS 
FOR SLUDGE 


The Scru-Peller Pump was specifically 
designed to handle sludge. Coarse, 
stringy material is cut and cannot 
wrap or bind the impellers. 


SCREW and IMPELLER are keyed on 

the shaft and held firmly against a 
shoulder on the shaft by a nut. The screw 
has two flights; and the impeller has two 
blades. Each flight in the conveyor con- 
nects directly with its own blade of the 
impeller. 


CHICAGO PUMP COMPANY 


SEWAGE EQUIPMENT DIVISION 
CHICAGO 18, ILLINOIS 


Swing Diffusers. Stationary Diffusers, 
Mechanical Aerators, Combination 
Aerator-Claritiers, Comminutors. 


2300 WOLFRAM STREET 


Flush Kleen, Scru-Peller, Plunger. 
Horizontal and Vertical Non-Clogs 2 
Water Seal Pumping Units. Samplers. 
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CHICAGO”’ 


FLUSH KLEEN EJECTORS FOR SEWAGE 


Pumping 
3. Strained sewage is pumped from wet well. 

2. Coarse matter is backwashed from strainer. 
4. Special check valve closes; sewage and coarse 
matter are pumped 
to sewers. 


PUMPS 


AND SLUDGE 


The impellers handle only strained 
sewage. No solids pass through the im- 
peller to cause excessive strain and wear 
on impeller, shaft, bearings or motor; 
pumps remain in balance and operate 
economically with little attention, 


Filling Wet Well 


1. Sewage flows through inlet pipe. 

2. Coarse matter is retained on strainer. 

3. Strained sewage flows through idle pump to 
wet well. 


“CHICAGO PUMP CO, 


CUTTING EDGES. There are four cut- 

ting bars and a cutting ring in the 
screw housing and four cutting bars in 
the pump casing. The cutting takes place 
between the edges of the screw and the 
cutting edges in the screw housing, be- 
tween the edges of the impeller blades and 
the cutting edges in 
front of the impel- 
ler, and between 
the edges of the 
impeller blades on 
the back of the 
impeller and the 
cutting edges of 
the pump casing. 
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A monthly Journal devoted t the advancement of fundamental and ; al knowledge concerning the nature 
Hectic t tment and disposa { sewage and industrial wastes, and the design mstruction, operation and manage 
nent of such work 
PUBLICATION OFFICH 
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CHLORINE GAS // FEEDERS 


Builders Vacuum Type Chlorinizers toke the 
mystery out of chlorine gas feeding. Dependable, 
sofe, and accurate — these feeders provide real 
simplicity for chlorinating water ond sewoge. Indi 
cators for both pressure and flow give double 
assurance that chlorine feeding rate is right. Design 
and construction reduce maintenance to a minimum 
— ony competent mechanic con easily handle the 
servicing of these modern feeders. For chlorine 
feeding mastery without mystery, get Builders 
Chlorinizers . . . the products of a Compony 
(established in 1820) that has specialized in equip- 
ment for metering and controlling flow for more 
than fifty-five years. For engineering information and 
descriptive Bulletins, address Builders-Providence, 
Inc. (Division of Builders Iron Foundry), Providence 
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Kennison Nozzles * Venturi Filter Controllers ond 
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An extremely accurate meter which measures 


flows within + 


2% over a 13 to 1 range! 


We feel that a discerning engineer requires accuracy above all 
else in any instrument he purchases. Within its flow range the 
new Type “H” Meter registers measurements that are more accu- 
rate than usually encountered in commercial instrumentation and 
it truly “narrows the gap of error’’. 

Type “H” Meter is specially designed for: 


e Use with Venturi Tube, Flow 
Nozzle, or Orifice Plate. 


© Measurement of hot or cold water, 
steam, process liquors, gases, 
trade wastes, sewage or sludge. 


e Wall bracket, instrument panel, 
or floor mounting . . . outdoor or 
indoor as desired. ; 


ACCURATE 


VALVE 


© Inclusion of three vital measuring 
elements —indicator, recorder, 
totalizer. 


© Testing in place at any time with 
an easily applied manometer 
test device. 


* Maximum differentials of 114” 
or 64” of water as desired. 


© Easy flow reading, utilizing 
evenly spaced chart and dial 
graduations. 


Write for Free Bulletin No. 400 to the Simplex Valve & 
Meter Co., Dept. 1,6719 Upland St., Philadelphia 42, Pa. 


SIMPLEX 


COMPANY 


METER 
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Simplicity of construction 


pays otf in dependability 
and ease of maintenance. 


Mathews Modernized Hydrants Set the Pace: Al! 
working parts contained in replaceable barrel ¢ Stuffing box 
cast integral with section « Head can be tarned 360° 
Replaceable head Nogzle outlets easily changed Nozzle 
levels raised or lowered without excavating ¢ Protection 

see of “Sand-Spun”™ cast won for extra strength, tough- 
nees, elasticity Operating thread only part to be hubri- 


sted ¢ Amodern barrel maker an old Mathews good as new 


HEWS HYDRANTS 


Made by R. D. Wood Company 


Public Ledger Building, Independence Squore 
Philadelphia 5, Po 


Manufacturer ‘ ind-Sow Pipe (centr fugally castin 
and molds) and R. D. Wood Gate Valves 
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ANN ARBOR, MICH. . . . April 1949 


AKRON, OHIO . . . . May 1949 


. . 


PROVIDENCE, June 1949 
BRIDGEPORT, CONN. west Pio Nov. 1949 


(‘these cities made two important decisions 
during 1949 in solving their sewage sludge 
disposal problems, by specifying heat dry- 
ing and incineration as the best methods 
and Nichols Moltiple Hearth Incinerators as 


the best means. 
WHY? 


seers wert with pow 
phone, We Low initial cost Compact disposal plant 
| Economy of operation j 
NICHOLS — the foremost name in incineration 


ING & RESEARCH CORPORATION 


CHORE 
NEW YORK 5, N.Y. 
¢ 1477 Sherbrooke St. West, Montreal 25, Canada 
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REDESIGNED FOR STILL HIGHER EFFICIENCY 


If you're pumping solids not large enough to require regular non-clog slow 


speed sewage pumps you'll find Economy volute mixed flow pumps the an- 
swer to your problem. Engineered for greater economy in operation, the 
Economy mixed flow volute line, tested and proved in twenty-two years of 
operation, has now been redesigned for still higher efficiency. 

Built to keep pumping longer at lower cost these pumps are equipped with the 
highest duty bearings available, including double row, angular contact thrust 
bearing. Large size pumps also have a self-aligning, spherical roller radial 
bearing 


Capacities range from 3,000 to 50,000 G.P.M., heads from 10 to $0 ft. For 
complete details, write Dept. AC-1. 


Centrifugal, axial and mixed flow pumps for all applications. 


Economy Pumps Inc, 


DIVISION OF HAMILTON-THOMAS CORP., HAMILTON, OHIO 
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SEWAGE AND INDUSTRIAL 


YOU GET 


DOW DISC-ARM 
PIVOT VALVES 


No Deflection of Disc! Minimum Leakage! 


Si This Dow Disc-Arm Pivot Valve is an improved 

: type of butterfly valve. It’s made so there’s no de- 

bs flection of the lower half of the disc. Minimum 
leakage. The operating force is applied where it 
should be... at the bottom of the disc. 


Tested for 25 Years! 


More than 25 years ago, valves of this type were 
first installed. And they are still going strong... 
proving the unusual strength and reliability of this 
design. We'll be glad to send you information on 
the location of the installations in your area. 


NOTE THESE OTHER ADVANTAGES 


Low Head Losses! Head losses are less 
than for needle or plunger type valves... 
only slightly higher than gate valves. 
No Vibration! Because of direct con- 
nection between disc and operating 
mechanism there is no vibration even 
at highest velocities. 

Speed Closing! Simple and direct 
operation gives quick closing in ‘ 
emergencies .. .only one-half the 
pipe diameter to travel. 


Smooth Operation! None of 
the jerkiness .. . none of the wear 
of valves with sliding seats. 


Easy Inspection! Disc mecha- 
nism is on the downstream side 
when valve is closed. 


THE CHAPMAN VALVE 
MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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“Hey, Joe! Did you ever see a $100 bolt?” 


JOE: “‘What d’ya mean, a_ hundred- 
dollar bolt?’ 


‘ GUS: “Just what I said. We're raising 
“Oe Number 3 Gate just now and this 
anchor bolt let 
JOE: we put that gate in less than 
two years ago, and...” 
<a fol GUS: “‘Yeah, I know. But we used ordi- 
, oe nary bolts and this one’s already rusted 


through. It'll cost at least a hundred 
bucks to take that gate out, dig the old 
bolt out of the concrete and set a new 


” 


one in 


JOE: “I guess it will. But from here out 
we don’t make that mistake twice. 
From now on everything that goes in 
is Everdur.’ 


Most sewage and woterworks engineers have 
discovered that the most economical way to lick f 
the corrosion problem in their plants is to use Bs 
Everdur®—-ANACONDA's copper-silicon group of 
alloys. There cre plonts where equipment made 
of Everdur has been doing it for over 22 yeors 

if you don't already know about Everdur, let us 
tell you about its high strength, durability and how 
easy it is to fabricate it into lightweight, low-cost 
wrought assemblies. Just ask for the Everdur 
fe ‘ booklets. Let our Technical Department counsel you 
' 3 on any special problems or applications. Write to 
The American Brass Company, Waterbury 20, 
, Connecticut. In Canada: Anaconda American Brass 
Ltd., New Toronto, Ontario 


Where corrosion resistance counts—use Everdur 


ANACONDA 


copper-silicon alloys 
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Operating results attest overall 
efficiency ......... Of 


Radically different from other types of clarifiers, Yeomans 
Spirafio Clarifier is demonstrating in scores of installations its 
exceptional efficiency in BOD and solids removal—results 
directly attributable to these design features: 


@ Sewage enters the main clarification compartment at the 
bottom, after having spiraled through on annular race 
around the periphery of the tank 


@ Scum, grease oil and floatable materials are automatically 
removed from the annular race--therefore cannot pass on 
to the filter and clog distributor nozzles 


@ Raw sewage flows upward through a sludge blanket 
toward centrally located effiuent weirs—increases 
flocculation and removal of solids 


@ Construction costs are minimized becouse of straight-wall design and elimination 
of costly reinforced concrete effluent troughs 


@® Pre-aeration can be accomplished inexpensively by installing air diffusion tubes 
in the race 


Spirafio clarifiers can be installed in water treatment and in either trickling filter or 
activated sludge sewage trectment plants. A highly efficient overall plant reduction is 
achieved when the Spirafio is used in conjunction with the “Aero-Filter” high capacity 

trickling filter system. Spirafto clorifiers are 
the logical choice for primary treatment 
eH plants, especially those treating strong 
industrial wastes. 


Bulletin 6790 contains full information with 
performance data and construction cost 
estimates—-write us for it. 


YEOMANS 


YEOMANS BROTHERS COMPANY, 1411 North Dayton Street, Chicago 22, Illinois 
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for replacements or new installations 


CLOW FLANGED END FLAP 
VALVE — Also comes with Bell 
or Spigot End. Flap valves are 
ronze mounted, are superior 
eeting most held con 
ions, may be easily dismounted 


tor repairs if found necessary 


for a century 


BELL END 
SLUDGE SHOE- or more 


Also comes with Fianged 


End. Improved Sludge CLOW FLANGE AND 
FLARE ELBOW-- 


Are regularly furnished with 


Shoes are extra strong 
have maximum sli 


{1 the flare reduces en 


flange faced and drilled to 
A.S.A. Class 125 Standard tem 


plate. Bell and flare elbows can 


trance losses to a minimum 


CLOW PRESSURE RELIEF VALVES 
Bronzed mounted for smooth of 
eration. Made with grated bottom 
to allow water only to enter tart 
Can be made to any length desired 
CLOW SPECIAL CAST IRON PIPE AND 
FITTINGS 


James B,. Clow & Sons make a great many 


All types of Clow Cast Iron Pipe 


Fittings are ottered 


f : in straight and 
Special Cast iron fittings of irregular shay sizes for use with Bell 


sizes up to $4”. cc ntorming to engineering and Spigot Joint, Mechanical Joint 
details submitted bythe purchaser and to meet ind Flanged Joint Cast Iron Pipe 
the unusual requirements of pipe line speci in sizes up to 24° 
hcations often presented in such types of con Illustrations be 


struction as Filtration and Sewage Disposal 
Plants. Clow also manufactures Cast Iron Pipe 
in steel pipe sizes 3 through 10 inches 1.P.S 
pipe) which has the same outside diameter 
as common steel pipe. I.P.S. pipe can be cur, 
threaded, and fabricated on the job with or 
dinary tools of the piping trade. Write for 
the Clow Catalog “Pipe Economy” which 
fully illustrates our line of Cast Iron Pipe 


Fittings, Specials and Valves for use in sew 


age treatment plant construction. Ask 


Clow for price and delivery 
ti on your immediate needs ANICA ANDAR 
JAMES B. CLOW & SONS 


201-299 North Talman Avenue 


Chicago 80, Illinois 

and their Netional Cast lron Pipe Division 
Birmingham, Aloboma; 

subsidiories Eddy Valve Co., Woterford, N.Y ; 
lowe Valve Co., Oskaloosa, lowa 
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Ripucre 


Cuan 


GRIDUCTOR INSTALLATION (Size 56), DAYTOWA BEACH, FLORIDA 


Combines Coarse and Fine Screening 
Actions with Cutting and Shearing 


ERE’S a better way to reduce the size 

of solids!) GRIDUCTOR does it by 
intermittent cutting and shearing without 
excessively increasing the dissolved or- 
ganic content of the sewage. Easily and 
quickly installed in new or existing sewage 
screen channels. Protects treatment plant 
units from fouling and clogging. Delivers 
more readily settleable solids to primary 
clarifier, and larger quantity of sludge to 
digester increasing gas production. Get all 
the facts about this sturdy, efficient equip- 
ment. Send for Bulletin No. 5100. Write 
today .. or, ask our nearest field engineer 
for complete information. 
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BETTER WATER CONDITIONING 
AND WASTE SINCE 


IN FILE ® INC. 


WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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in hundreds of cases 
like these... 


Five Jeffrey-equipped 
treatment plents are 
shown here. They in- 
clude towns and cities 
serving populations 
ranging from 1500 to 
several million. Find 
out about Jeffrey Col- 
lectors, Bar Screens, 
FLOCTROLS, Grit 
Washers, Sludge Ele- 
vators, Scum Remov- 
ers, Chemical Feeders, 
Screenings Grinders, 
etc. 


When you really want to correct your ills you go to a specialist. 
That is just good sense. Many cities with growing pains have 
called in Jeffrey, MD (Mechanically-Designed) for equipment to 
treat water and sewage effectively. Jeffrey Sanitation Engineers 
are specialists. You can turn your problem over to them with full 


confidence for it's a TREAT TO GET GOOD TREATMENT. 


SALES OFFICES IN PRINCIPAL CITIES 
THE JEFFREY MANUFACTURING COMPANY 902 NORTH FOURTH STREET, COLUMBUS, OHIO 
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Here’ 
8 How “VAREC EQUIPMENT is used 


<“VAREC” Fig. 58C Pressure Relief and Vacuum Breaker Valve with 
Flame Arrester—Relieves excess pressures and vacuum in digesters 
and protects vessels from outside fires. 


OQ — “VAREC” Fig. 230, 232 or 233 Sediment Bit 2 lines drained and 
Qo, —“VAREC” Fig. 245 or 248 Drip Trap free from moisture. 
@ —*VAREC” Fig. 211 or 211A Check Valve—controls direction of gas flow. 


4 —*VAREC” Fig. 51A or 52A Flame Check-—prevents flashback from 
burner pilot light or laboratory burners. 


“VAREC” Fig. 440 Pressure Relief and Flame Trap Assembly— 


: < permits excess pressure to be wasted through gas burner and prevents 


flame flashback from burner. 
—“VAREC” Fig. 187 or 387 Pressure Reducing Regulator—controls 
pressure of gas going to utilization equipment. 
Sade “VAREC” Fig. 450 Flame Trap Assembly—prevents flame propagation 
in piping. 
@ —“VAREC” Fig. 70 Explosion Relief Valve—-relieves sudden surges in 
pressure from explosion or momentary plant fluctuations, 
[] —“vAREc” Fig. 215, 215A, 216 or 216A Manometer—indicates system 


pressures. 


-varec” Fig. 236, 237 or 238 Waste Gas Burner—efficiently burns 
all excess gas. 


Write for Catalog S-3 


PROVED one APpy 


° 


THE VAPOR RECOVERY SYSTEMS fomPany 
° COMPTON, CALIFORNIA, U.S.A. 


NEW YORK PITTSBURGH HICAGO 
20 CHURCH ST 999 GULF BLOG MICHIGAN AVE 


TULSA HOUSTON 
409 TULOMA BLOG BLOG 


ASTE GAS BURNING 
E GAS CONTROL EQUIPMENT 


Aveiloble trom Authorized Sewage Equipment Agents throughout U end Conede 
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ONT LET COST 
SABOTAGE YOUR SEWER BUDGET 


ISTRIAL WASTES 


It’s true that material and labor costs 
are higher, but they need not undermine 
your sewer budget. A large portion of 
the total installed cost is in labor, and 
here is something you can do about that! 

You can save up to 25 per cent or 
more of labor costs by specifying ARMCO 
Sewer Pipe. 1 his is how it is done... 

ARMCO Corrugated Metal Pipe is light 
in weight, easy to haul and handle using 
only ropes and plank skids. Long lengths 
mean ae joints—less assembly— 
faster installation. No special founda- 
tions are required and no time is lost in 
curing. Unskilled labor quickly makes 
tight joints, using simple band couplers. 
On extra large sewers sturdy, prefabri- 
cated MULTI-PLATE sections are de- 
livered to the site ready for speedy, 
low-cost installation. 

You will also find other advantages 
in ARMCO Sewer Structures. Instal) them 
under railways and highways without 
worry of breakage or loading failures. 
There is a size and type for every pur- 
ARMCO PAVED-INVERT Pipe com- 
et erosion. ASBESTOS-BONDED Pipe 
provides all the durability you will ever 
need. Where headroom is limited ARMCO 
Pipk-ARCH saves time and labor. 

An ARMCO Engineer will be glad to 
demonstrate how you can save time and 
money on your specific problems. Ask 
him about ARMCO Sewer Structures be- 
fore figuring that next job. Armco 
Drainage & Metal Products, Inc., 175 
Curtis Street, Middletown, Ohio. 


ARMCO SEWERAGE PRODUCTS 
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SEWAGE 


Jutreducing 
THE NEW LEADER ce Economy and Efficiency 
THE PROCESS OXIDATOR 


AND INDUSTRIAL WASTES 


Sewage treatment plant at Chula Vista, Caiifornia (Kistner, Curtis and Wright—consulting engineers). A typical 


example of a compact operation utilizing a primary and secondary Oxidator in series.* 


A REVOLUTIONARY NEW SEWAGE TREAT- 
MENT PROCESS THAT MEANS LOWER INITIAL 
EXPENDITURE, HIGHER EFFICIENCY IN OPERA- 
TION AND REDUCED MAINTENANCE COST: 


The Oxidator is a combination coagulation and sedi- 


mentation process in one tank. Air is used for mix- 


ing and recirculating previously settled sludge and THE PROCESS OXIDATOR 


floc with the influent. Your consulting engineer Installation will result in: 


will immediately visualize the simplicity and advan- @ Improved clarification 
@ Higher removal of suspended matter 
tages of operation . . . demonstrated and proven by @ Increased grease removal 
@ Minimum scum handling 


successful installations during the past three years. Greater reduction in bie-chemies! eaygen de- 


mand 


Elimination of odors by maintaining sewage 
in fresh condition 
@ Lower capital cost and upkeep 


Process Oxidators are engineered to fit your needs 


whether large or small. Write to either address 


* Note: in the Chula Vista instalistion or th 
below and one of our specialized Engineers will be tank ban 
: : iculer m. n the secondary -hemical coagulants may be 
gled to assist with your particular proble sided the tx 
practically suspended matter) Patents Pend ng 


PROCESS ENGINEERS INCORPORATED 


821 MARKET STREET 6381 HOLLYWOOD BLVD. 
SAN FRANCISCO 3, CALIF. LOS ANGELES 28, CALIF. 
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SEWAGE AND 


Only Rex Tow-Bro Assures 
Positive Sludge Removal 
Control... 

Only the Rex Tow rgives 


you positive control of sludge removal from 
round or rectangular settling tanks over a 


wide range of withdrawal rates. Because 
low Bro removes sludge from the tank bot 
tom by gentle suction instead of the con 


ventional plowing Or scraping action, it pro 
Just check these saivnaiianns that only Tow 
Bro gi 


ves you 


*Clearer Effivent because the gentle suction 
removes sludge with a minimum of dis 
turbance, assuring a better settling condi 
tion and a clearer efluent 


*Low Cos#, both construction and operating, 
because tank bottom is pitched only enough 
to insure thus cutting construc 
tion costs. No sludge hopper or center pier 
required. Greater solids ration 
means less volume smaller piping 


drainage 


concer 


less pumping time. In one revolution, all 
|| 


ate direction of 


INDUSTRIAL 


SANITATION EQUIPMENT 


WASTES 


the sludge may be removed from the entire 


tank bottom. Sludge. volume is smaller, 
leaving more capacity through setrling 
tan 


*Prevents Septicity since sludge is in the set- 
tling tanks a shorter time 


“Greater Operating Flexibility since sludge 
may be drawn off at a faster rate... evena 
light blanket without dilution. 


Investigate the Rex Tow-Bro for your plant. 
Ic is easily adapted to new or existing tanks. 
Fof complete details on Tow-Bro and the 
other Rex Sanitation and Process Equip- 
ment, send for your copy of Bulletin No. 48- 
11. Chain Belt Company, 1606 West Bruce 
Street, Milwaukee 4, Wis 


udge removal from tank bottom with Rex Tow-Bre 
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SEWAGE AND INDUSTRIAL WASTES 


FULL PIPE AREA CYLINDRICAL PLUG... 
Stands alone in its ability to minimize turbulence and 


Tr change of velocity, without use of larger-than-pipe-size 
{ | ’ valves. Quick operation, if needed, no wedging, lubri- 
Ns te cated for long life and corrosion protection...why any- 


thing but an OL.C.£ Lubricated Plug Valve. 


fom 


i> 


VALVES. 


Representatives im more O.C.f Valves are ideal for sewage operations. Ask for Caralog 
thao 50 Principal Canes. 4-SI-1, American Car and Foundry Company, Valve Division, 


30 Church St., New York 8, N. Y. 
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“0 SEWAGE AND INDUSTRIAL WASTES 


Sanitary mains of the pres- 
sure type call fora rugged pipe 
material and permanently 
If the installa- 


tion is planned for perma- 


tight joints. 


nence the pipe must have 
ample safety-margins in 
beam-strength, compressive- 
strength and impact-resist- 
ance, and, above all, it must 
corrosion. 


effectively resist 


If the main is to be efficient 


SERVES 


and economical, the joints 
must be _ infiltration-proof. 
The one sure way to plan a 
pressure sewer meeting all 
these requirements is tospeci- 
fycastironpipe. Forinform- 
ative booklet “Cast Iron 
Pipe in Sewerage Systems,”’ 
write to Cast Iron Pipe Re- 
search Association, Thomas 
F. Wolfe, Engineer, Peoples 
Gas Building, Chicago 3. 


FOR CENTURIES. 


IT WENTIFIES CAST IRON PIPE 
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sewage hrealment... 


THERE’S ADORR UNIT 
fer practically EVERY FLOWSHEET 


@ FOR PRELIMINARY @ FOR SECONDARY @® FOR COMBINATION 
TREATMENT TREATMENT TREATMENT 
The Dorrco Bar Screer The Dorr Clarifier * The Dorr Duo-Clarifier 
The Dorrco Sulzer Disintegrator 6. The Dorreo Distribute he Dorrco Duo-Filter 
The D Detritor primary and secondary {i!tration 
u on and ar 0 
@ FOR PRIMARY 7. The Dorrco Sludge Pump * The Dorr Clarigester 
8. The Dorr Muitdigestion Systen 
TREATMENT y (clarification and digestion) 
e Dorr Digester 
* The D Floceylator * The Currie Claraetor 
4, The Dorr Clarifie The Spiral Heat Exchanger (aeration and clarification) 
° The C-E Raymond System * The Dorrco Vacuator 
* The D Monorake Sludge drying-incineration for grit, scum and solids -emova!) 
* Alternative or combination units not shown on composite Crawing. 
J you do not already have informalwn 
on all the Dorr units shown in the com- | ‘ 
posite flowsheet above, wrile for your copy 
” THE DORR COMPANY, ENGINEERS 
of “Dorr Equipment and Methods” .. . 570 LEXINGTON AVE, NEW YORK 22, N.Y. 
12 es of photos and descriptions cover- ATLANTA + TORONTO + CHICAGO 
ing every unit in the Dorr line RESLARCH AND TESTING LASORATORIAS 
WESTPORT, CONN. > 
SUGAR PROCESSING 
ey PETREE & DORR DIVISION, NEW YORK 22,6. ¥. 
3 ASSOCIATES AND REPRESENTATIVES 
5 Dorr Technical Services ond Equipment Are Also 
} Avoloble Through Associoted ond Rep- 
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Sewage Works 


- FACTORS AFFECTING SLUDGE FORCE MAINS"*® 


By Joun R. Wotrs 


operating data, together with the theo- 

retical data available in the literature, 

it is often difficult to decide which ap- 

proach to use in a study of this sort. 

A strictly engineering approach to the 
ae subject is on a dollar-wise basis. A 
fp strictly theoretical approach makes 
certain assumptions and predicts the 
results to be expected. Neither ap- 
proach would be entirely correct, as the 
sludge main that the Cleveland Sew- 
age Division has been operating for the 
past eleven years has not reached the 
A: end of its usefulness, but promises 
5 many years of service to come. Cer- 
tain design features that were in- 
corporated in the line have proven 
themselves in operation. Certain de- 
ficiencies have been apparent and have 
been changed, or will be changed in 
the next few years. 

In spite of the many years of suc- 
cessful operation, it was felt that cer- 
tain questions should be investigated 
and a clearer picture of what actually 
happens in the Cleveland force main 
formulated. Because the force main 
itself does not vield well to experimen- 
tal work, an experimental line was de- 
signed to allow measurements to be 
taken. 


1 Abstract of Thesis, Case Institute of Tech- 
nology, Cleveland, Ohio (1949). 
2 Presented at 23rd Annual Meeting, Ohio 
Sewage and Industrial Wastes Treatment 
Conference; Cleveland, Ohio; June 22-24, 
1949. 

8 Present address: Assistant Engineer, Ohio 
Dept. of Health, Cleveland, Ohio 


i In an analysis involving the use of 


Operator, Southerly Sewage Treatment Plant, Cleveland, Ohio 


The objectives that were desired in- 
clude the following: 


1. The effect of solids content on 

head loss with various types of 

sludge. 

The maximum possible solids con- 

tent that could be pumped. 

3. The effect of thixotropie proper- 
ties of sludge, due to standing, up 
to periods of 24 hours. 


Not all types of sludges are pumped 
through the Cleveland main. Only 
waste activated and primary sludges 
are pumped. The study ineluded, 
however, the following sludges: 


1. Mixed primary and waste aeti- 
vated sludge from the Easterly 
plant. 


2. Waste activated sludge from the 
Southerly plant. 

3. Digested sludge. 

4. Digested sludge chemically con- 


ditioned and concentrated. 


A search of the literature showed 
that many investigations of head loss 
in pipes carrying gravel, sand, pulp, 
clay slurries, and viscous liquids are 
recorded. 

Certain of these have no counterpart 
in the sewage field because the specific 
gravity of the particles normally en- 
countered in sewage is near to that of 
water, whereas the clays and gravels 
have a specific gravity of about 2.6. 
In addition, the above solids are 
usually of a uniform, finite size. The 
peculiarities of sewage sludge are well 
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known to sanitary engineers. Experi 
mental work at the University of [lli- 
nois by Babbitt and Caldwell involved 

variety of solids, including digested 
sludge, but no primary sludge sing 
ham was the first to point out that cer 

in solutions containing solids do not 
follow the laws of viscous liquids, but 
act as plastic solids, and he formulated 
the relationship that exists, using the 


terms ‘‘vield value’’ and ‘‘ coefficient 
of rigidity’’ to describe the apparent 
iscosity Babbitt and Caldwell used 
this means of checking the results they 


obtained with digested sludge in cal 


culating the head loss in the Chicago 
main, and found that the results were 
well within the expected experimental! 
error when compared to the observed 
head loss. This method of analysis 


was followed in the Cleveland experi 


ment so as to check the results and ex 
tend the data to the above-mentioned 
sludges. The runs were made on typi 
cal sludges normally encountered. Ni 
special preparation was used and all 
sludges tested were ‘‘grab batches 


from the various plant sources 
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FIGURE 1. General arrangement of force main test apparatus. 
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Test Apparatus 


The Cleveland experimental work 
was carried out on standard weight, 
2'4-in. galvanized iron pipe arranged 
as shown in Figure 1. A wooden tank 
holding 150 gal., measuring 3 ft. by 5 
ft. inside and filled to a depth of 2 ft., 
was used asasump. The tank was ele 
vated to allow for a bottom connection 
directly to the pump with a minimum 
positive suction head of 2 ft. and a 
maximum of 4 ft. of water. Drain line 
connections, city water flush, and fill 
line piping were added as needed. 

A 4-in. centrifugal pump, made for 
sludge pumping, was used as_ the 
circulating medium. ‘This pump was 
equipped with a 6%-in. impeller and 
was rated at 150 g.p.m. at 40-ft. head 
In order to vary the speed, the pump 
was fitted with a 10-in. V-belt pulley at 
the coupling and a separate four-speed 
motor used as an additional drive, the 
pump having a constant speed motor 
mounted on the base as part of the reg- 
ular mounting. The motors then gave 
speeds of 1750, 1150, 870, 580, and 430 
r.p.m 


fe 
3 
+H 
| 
| 
é 
0-200" 
3 
| 
4 


A 55-gal. steel barrel, fitted with a 
drain line, was mounted on a 500-lb. 
‘apacity platform balance. By means 
of a swing pipe, flow could be diverted 
into this tank, the time being deter- 
mined with a stop watch accurate to 
0.1 see 

A precision type, mercury differen- 
tial manometer was used to measure 
the head loss. The gage was graduated 
to 0.1 in. corrected to 62° F. Connec- 
tion was made to the line by means of a 
specially-designed fitting and mud leg. 
oth upstream and downstream con- 
nections were alike, the gage being 
placed equidistant from each tap. 
‘lush lines, air vents, and drain cocks 
were installed as needed. 

Standard weight, 2%-in. galvanized 
iron pipe was tested for head loss. In 
order to reduce entrance and exit tur- 
bulence, the 4-in. discharge from the 
pump was reduced to 2% in. by means 
of a welded fitting having no abrupt 
size change. An entrance and exit 
length of 10 ft. was placed before and 
after the pressure tap. No _ fittings 
were used in the test section other than 
one coupling necessitated by the 40-ft. 
ength of run. The return line and 
swing connection was of 3-in. galvan- 
ized iron pipe, to reduce head loss over 
the entire run of pipe. The pipe line 
was level and supported on brackets to 
prevent sag and misalignment. 


Test Results 


The results obtained by running 
various sludges and determining the 
head loss at various velocities were 
plotted as head loss in feet of water per 
100 ft. of pipe on the vertical scale 
and velocity in feet per second on the 
horizontal seale (Figures 2, 3, 4, and 
5). Inasmuch as the relationship be- 
tween head loss and velocity for water, 
which is a true viscous liquid, gives a 
straight line relationship when plotted 
on log-log paper, the curves show the 
difference in head loss for sludge, as 
compared with water, at any given ve- 
locity. 


FACTORS AFFECTING SLUDGE FORCE MAINS 


In the case of the samples of acti- 
vated sludge, the solids content is low. 
The Easterly plant has produced acti- 
vated sludge of as high as 3.7 per cent 
solids and the head loss can be expected 
to be much higher. This will be ap- 
parent when the results of other sludges 
are analyzed. 

Other sludges tested consisted of di 
gested sludge chemically conditioned 
with lime and ferric chloride, as re- 
quired for vacuum filtration. The 
samples were drawn from the line 
leading to the filters and concentrated 
by standing and decanting until a con- 
centrated sludge was obtained. It was 
hoped that these sludges would pro- 
duce a sludge that could not be 
pumped. Although 7.0 per cent 
sludge is not unusual when compared 
to some Imhoff sludges, the fact was at 
once apparent that the head loss was 
less than that expected and at high ve- 
locitie¢s, in particular, the head loss was 
about the same for all sludges and, sur- 
prisingly, about the same as the head 
loss of water at the same velocity. The 
percentage of solids is arranged with 
the highest at the top of the list located 
to the left of Figures 2, 3, 4. and 5, 
with the sample number; the volatile 
content is below the guide line. 

The results with digested sludge with 
no chemicals added showed (Figure 4) 
that these sludges had more plastic 
qualities at the lower velocities than 
the previous sludges. The dotted por- 
tions of the curves of necessity were 
extrapolated because the pump could 
not produce lower velocities than those 
shown, and the differences are a little 
clearer in the lower velocity range. 
Again, the head loss at high velocities 
is not too much different from that of 
water, and practically the same for all 
sludges. For example, the head loss 
for water at 7.0 ft. per sec. is 6.8 ft. 
per 100 ft. of pipe, whereas for sludge 
it ranges from 7.6 ft. to 9 ft. in 100 ft. 
of pipe. It is only at the low veloci- 
ties that the sharp difference is to be 
found. At 3.0 ft. per sec., water shows 
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eliminate this by leaving the line filled 
which does not show 


the 
per with thin sludge 


pipe and 
from 2.25 to 4.0 ft 


an) familiar with primary Second, a comparison of solids con- 
! ires, 2 ipolog s tents of tl is sludges shows at 
results a W nee that at tl ower velocities the 

fhe results obtained sted and conditioned sludges show 

tted as in Figure and much lowet d loss than the pri- 
xcept to the previous |! mar siudg the solids content being 
explained The departure made the same his is in line with 

is patter if head s the statemer Townend that par- 

! ities in the two cases tially digest s was much easier 
bal aused by clogging of to pump than primary sludge in the 

ts and elbows, which produced Manchester (England) sewage works 
ult v1 TI one sludg By pumping the entire contents of the 
ver head loss than that = primar stion tanks, which 

! be explained, in part, by neludes both digested sludge and 
ene n temperature, but supernatant at a solids content of 3 to 

by the presence of gas $ per cent, at t Mogden (England 

n upset the expected head loss works, Townend states that in 12 years 
operation little loss of friction has 

factor of major interest is the resulted and the grit to a large degree 


ead it tl ver velocities s kept out of the pumps 
reat range of head loss with a Third, the factor of solids content 
ds content of 1.5 per and the maximum that can be pumped 
Again, the range of head loss is x 1ot determined. The experiment 
t elocities and not much failed to produce such a value and 
than that of water another approa h Ss necessary The 
fact is that as long as sufficient velocity 
Interpretation of Results s available, the sludges can be pumped. 
The probable mit is around 12 per 


features of the 


of 20 per cent 


Is can | moved best with a pitch 
Sor ! zations Wil h ha 

7 t terature. but fror In vy of t ition of one of the 
\ t eon ind neest s ce To! mains 71.000 ft 
192-1 ! pipe n Cleveland, 
{ { some mention sl be made of it ina 
thixotrop pl pay mains Io those not 
f a Stormer \ me imiliar with the Cleveland plants, the 
t foniv at ! ow ve { Kasterly plant wated on Lake Erie. 
thixot add t the head r} ss residential area. No 
th. } ssib and any all 
tanks was not vear water sour is ruled out. The 
' it low ' ylant 1 t s | the entire volume of 
{ pump could not move ther final dis thin a period of 72 hr., 
air bindis fective to treat the 100 
nto the pict m.g.d. receive [It was no small mat 
. t na pra tice ‘ould ter to decide to pump the sludge 
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through a single foree main for this 
distance, and especially a main that 
has a plan and profile that looks like 
a railroad line in a logging camp. 

To be sure, certain conservative 
steps were taken to insure satisfactory 
operation The solids content was to 
be 2.0 per cent and capacity was pro- 
vided for 1.5 m.g.d. This was to be 
concentrated to 3.0 per cent solids at 
Southerly, and when no sludge was 
available sewage was to be pumped, 
keeping the line flushed. Experience 
and the necessity of inereasing the 
solids content to relieve overloaded 

and still overloaded) digesters at the 
Southerly plant made it mandatory to 
increase the solids content. The con- 
centration tanks were found to be of 
no help in further concentrating this 
sludge and at present they act only to 
hold the sludge while it is being charged 
to the digesters. Planned changes 
will make it possible to charge directly 
into the digesters from the force main, 
with the concentration tanks acting as 
surge tanks. 

Flushing the main carrying the 
higher solids content sludge did not 
remove the solids and grease that would 
accumulate. A contract was let for 
cleaning the line after 3 years’ opera- 
tion, at a cost of $5,000, plus labor. 
Repeated cleaning under contract re- 
quired a week’s shut-down period and 
extra administrative headaches. Bor- 
rowing a procedure used by the many 
oil companies in cleaning their trans- 
mission lines, the necessary junction 
chambers * were constructed for insert- 
ing the cleaner at the Easterly plant 
and removing it at the Southerly plant. 


Cleaning Procedure 

The line is flushed with sewage, which 
takes about & hr. as the line holds about 
100.000 gal. The air cocks, which are 
manually operated, are opened and the 
vas is bled off. The drain cocks allow 
removal of a large amount of fine grit 
before putting the cleaner through the 


*See Tas JovrNaL, May, 1948, pp. 572-3. 
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line. The cleaner is inserted and 
forced through the line with the line 
pressure, which can be raised to 225 
p.s.i. if necessary. The progress is 
checked by pressure readings at the 
gas vents and when past the last gas 
vent, the valves are arranged to divert 
the cleaner into the exit chamber. The 
cost is about $75.00, with much less loss 
of time, and usually not more than 48 
hr. of sludge is detained. Occasion- 
ally, the cleaner has stuck and exces- 
sive pressure has burst the line. This 
is the fault of not cleaning often 
enough and does not warrant any 
change other than in operation. It is 
of interest that the cleaner travels 
faster than sludge, as a rule. Sludge 
pumpage is at a velocity of 1.0 ft. per 
sec., whereas the cleaner travels 2.0 ft. 
or more per sec, 

Normal operation has produced an 
average value of 168.2 p.s.i. before 
cleaning, of which 75 p.s.i. is static 
head. After cleaning, the average 
pressure drops to 148.3 p.s.i., of which 
75 p.s.i. is static head. Hence, clean- 
ing produces 20 p.s.i. reduction in pres- 
sure, 

The present practice of cleaning the 
line frequently will allow sludge of 
higher solids content to be pumped, 
with no loss of efficiency, and as the 
cost is low, the cost of cleaning will be 
reimbursed by power savings. 

The sludge has averaged, on a yearly 
basis, from 3.0 to 3.5 per cent solids 
for the past few years. Occasional 
high solids sludges have caused the 
pumps to be overloaded, necessitating 
the pumping sewage to lower the head 
loss. Experience has shown that 175 
p.s.i. produced the lowest pump main- 
tenance costs Ilowever, redesign of 
the pumps and larger motors are indi- 
cated. This will, when reduced to a 
dollar basis, result in a savings, al 
though not from a power standpoint 
The need to pump sludges of higher 
solids content will reduce the excessive 
amounts of sludge charged into the 
digesters and removed as partially di- 
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gested supernatant. The thin sludges 
handicap the successful operation of 
the digesters The thin digested 
sludges that result produce poor 
sludges for the filters, which demand 
high chemical dosages. Maintenance 
on the filters is excessive because of 
chemical blinding of the cloths, screens, 
pipes, and pumps. Indirect mainte 
nance and direct chemical costs are a 
natural product 

Some questions remain unanswered. 
The effect of grit is an unknown quan 
tity, but Southerly plant operations 
prove that tons of grit are pumped into 
the digesters along with the sludge, in 
spite of the Easterly grit chambers. 
Gas at blow-off points, and grit and 
vas at the low points, are bled off be- 
fore cleaning only Jecause the gas 
must accumulate in pockets in the line 
during shut-down, but has never dis 
harged from the line in surges, this 
may account for the ease with which it 
1S possible to start the 100-h p indue- 
tion motors with no unusual starting 
equipment. The line reaches full flow 
in 10 min. The gas may act as a 
cushion and the effort needed to start 
$00,000 gal. in motion is less than one 
would reason 

Summary 


In summary, the study has resulted in 
additional data and some values from 
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which calculations can be used to check 
operation of the Cleveland force main 
Some new problems have presented 
themselves and a more sensitive means 
of determining head loss in the 12-in. 
main is being studied. As the only 
real limiations to the pressures that 
can be developed are those imposed by 
the line itself, any sludge that can be 
pumped within this limit should be so 
pumped as to save the necessity of 
charging the now overloaded Southerly 
digesters with additional water. This 
will necessitate a more powerful, dur- 
able pump, past experience having 
shown what should be avoided. It is 
hoped that this will reduce the present 
limitation on the sludge now pumped. 
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Iliad you visited Boston a century 
ago, instead of in A.D. 1949, you might 
have encountered on the steeps of 
Beacon Hill a middle-aged gentleman, 
a sheaf of papers or documents under 
his arm, walking rapidly and full of 
purpose from the library in the ro- 
tunda of the State House to the Regis 
try Department of the City of Boston 
on Sehool Street. Or mayhap this per- 
son would be taking a shortcut from 
Tremont Street through the Old Gran 
ary Burying Ground to the rooms of 
the New England Historical and 
Genealogical Society, of which he was 
an enthusiastic and honored member. 
This man, if he really was the person 
| have in mind, would have been 
vreeted by contemporary Bostonians 
as the bookseller Lemuel Shattuck. At 
the time of your encounter, further- 
more, he would be one—-and, more is 
the pity, the only dutiful one—of three 
commissioners appointed by the Gov- 
ernor, with the advice and consent of 
the Council, as authorized by a resolve 
of the Legislature ‘‘to prepare and re- 
port, to the next General Court, a plan 
for a Sanitary Survey of the State, 
embracing a statement of such facts 
and suggestions as they may think 
proper to illustrate the subject.’’ 
According to the custom of the times 
Mr. Shattuck would be dressed in a 
dark suit of English worsted, his 
strong and thoughtful face, not with- 
out humor, rising above a high collar 
and black eravat, his hair receding 
from a wide forehead which made a fit 
* Address presented at Annual Luneheon, 
I'wenty-second Annual Meeting, Federatior 


of Sewage Works Associations: Loston, 
Mass.: October 17-20, 1949 
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companion for a large nose and a pair 
of deep-set eyes below dark and bushy 
eyebrows. 

Mr. Shattuck might well be in a 
hurry, for he was to complete in less 
than a year, almost unaided and with 
the expenditure of but $500, his pro- 
phetic ‘Report of a General Plan for 
the Promotion of Publie and Personal 
Health.’’ This report, as we shall see, 
was to become of paramount import- 
ance to the development of sanitary 
engineering, in spite of the fact that, in 
the words of Dr. Henry I. Bowditch, 
the report ‘‘fell stillborn from the 
hands of the State printer.”’ For 
many years most of its 2,000 copies 
were permitted to gather dust in the 
attic of the State House. Nevertheless, 
the report was eventually brought back 
to light and became the source of in- 
spiration for the formation, in 1869, of 
the Massachusetts State Board of 
Health, the first board of its kind in 
this country. 


Recommendations Still Valid 


The substance of the report was con 
tained in fifty recommendations, many 
of which were incorporated in the aims 
and objectives of the State Board of 
Health. However, the report was more 
ambitious than this in its ultimate 
goals, and Winslow (1) has declared 
that thirty-six of the recommendations 
are now ‘‘universally accepted prac- 
tice’’; that but four are ‘‘ unimportant 
or, in some degree, unsound’’; and that 
ten, although ‘‘as sound as the thirty- 
six proposals which have been gener- 
ally accepted,’’ were sufficiently ad- 
vanced in their objectives that ‘‘their 
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the laboratories of the Massachusetts 
Institute of Technology and _ there 
brought a notable group of chemists 
and biologists into contact with the 
problems of sanitary engineering. 

Subsequent developments are re- 
ported by the writer in another place 
2) substantially as follows: 


In order to conduct experiments to 
determine the best practicable methods 
of purification of sewage or disposal of 
manufacturing refuse, Mills placed at 
the disposal of the State Board of 
Health his own laboratory at Lawrence 
in which, with the aid of John R. Free- 
man, he had begun to conduct promis- 
ing hydraulic investigations. This 
laboratory was renamed the Lawrence 
Experiment Station and has continued 
its useful existence ever since. As a 
laboratory for sanitary research, this 
station was the first of its kind, and its 
influence on the progress of sanitary 
engineering cannot be overestimated. 
To staff the station, Mills drew heavily 
on young graduates of the Massachu- 
setts Institute of Technology who had 
come under the influence of teachers 
who were then active in the chemical 
and biologic investigations of the State 
Board of Health. 

Thereby was initiated a decade of 
sanitary investigation, the like of which 
has never been seen again. With the 
support of Dr. Walcott, and unified in 
their objectives by Mills’ broad con- 
ception of what was needed in the task 
ahead, the Engineering Department, 
the Water Laboratory, and the Experi- 
ment Station collaborated with imagi- 
nation and zeal to initiate great engi- 
neering enterprises, lay the foundation 
for sanitary analysis, and establish the 
experimental method as a means for de 
termining the scientific and economic 
basis of public sanitation. The asso- 
ciation of young men in this great ad- 
venture in sanitation appears to have 
been mutually so inspiring that there 
was to be hardly a man among them 
who did not make a significant contri- 
bution to the advancement of knowl 


edge during his stay with the Board 
and who did not, as well, make a name 
for himself in later life. 

A list of these men would include, 
among others, the names of Thomas M. 
Drown, chemist, suecessor to Professor 
William R. Nichols at the Massachu- 
setts Institute of Technology and later 
president of Lehigh University; Wil- 
liam T. Sedgwick, biologist, later pro- 
fessor of biology at the Massachusetts 
Institute of Technology; Allen Hazen, 
engineer investigator, later one of 
America’s great practitioners; George 
W. Fuller, chemist, who at Louisville, 
Kentucky, laid the foundation for 
rapid sand filtration; Gary N. Calkins, 
biologist, later professor of protozool- 
ogy at Columbia University; Edwin O. 
Jordan, bacteriologist, later professor 
of bacteriology at the University of 
Chicago; and Harry W. Clark, chemist, 
later director of the Water Laboratory 
and the Lawrence Experiment Station. 

Notable among the great engineering 
enterprises of the group were the in- 
vestigations that produced the Metro- 
politan Sewerage System of Boston, 
the Metropolitan Water Supply of 
Boston, and the Charles River Basin 

public works that satisfied the high- 
est standards of engineering achieve- 
ment and that continue to serve their 
intended function with success and 
distinction. 

Many of the early studies of water 
purification and sewage treatment at 
the Lawrence Experiment Station are 
counted among the classies of sanitary 
engineering literature. Some of them 
were so fundamental and so well con- 
ceived that they have continued to be 
reprinted in books on sanitary engi 
neering for half a century. The Law- 
rence Experiment Station eventually 
became a mecea for engineers, chemists, 
and biologists interested in the purifi- 
cation of water, the treatment of sew- 
age and industrial wastes, and the con- 
trol of stream pollution. Most of the 
important American laboratories for 
sanitary research, whether supported 
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FIGURE 1.—Early photo of Lawrence Experiment Station. 
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5,500 sewage treatment plants. In 
terms of the vital bookkeeping which 
measures public health accomplish- 
ment, the death rate from typhoid 
fever has dropped, during the last half 
of this first century of public health, 
from about 30 per 100,000 population 
per annum to less than 0.5. In com 
parison with the year 1900, therefore, 
almost half a million persons annually 
are spared the agonies of an attack of 
typhoid fever and 50,000 are preserved 
from premature death due to this 
cause. The story for the other enteric 
infections that can be controlled by 
sanitary effort is much the same. By 
these dramatic successes the public 
health yardstick of sanitation, which 
is calibrated in terms of the prevalence 
of the enteric diseases, has been shrunk 
to micrometric dimensions; typhoid 
fever and the dysenteries have become 
asymptotic to the time and effort axis; 
and the sanitary engineer would seem 
to be slated for the position of low man 
on the totem pole of publie health. 


Large Challenges in Next Century 


As we approach the second century 
of public health in America, therefore, 
we must answer an important ques- 
tion, which is in the minds of many 
public health administrators and which 
can be formulated as follows: Has the 
sanitary engineer, as a dynamie force 
in public health, arrived at the Nir- 
vana towards which all good servants 
of public health must strive? Ex- 
pressed in other words, have sanitary 
engineers by annihilating all but traces 
of the enteric diseases from the annual 
reports of causes of death in the United 
States destroyed the necessity for their 
continuing association with public 
health authorities? The answer, in 
my opinion, is an unqualified ‘* No.”’ 

Let those engineers and administra 
tors, who feel that the emphasis of 
sanitary engineering in publie health 
departments should be shifted from 
water supply in all of its engineering 
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implications to subjects of the order of 
engineering challenge of restaurant 
sanitation, be confronted by some of 
the following information. There are 
in this country still 6,000 communities 
that stand in need of a public water 
supply, and more than 9,000 communi- 
ties that lack sewerage systems. In 
our rural areas, some 33,000,000 peo- 
ple do not possess facilities for excreta 
disposal of even the most elementary 
kind. Some of the largest cities in the 
land are supplied with water that re- 
ceives no treatment other than chlori 
nation. Other large communities draw 
their supply from bodies of water that 
they themselves or their neighbors 
debase to an extent such that the water 
delivered to the community can in 
some instances be described only as a 
modified sewage or trade waste. Many 
of our older municipalities are bur- 
dened with an inheritance of combined 
sewers and the palliative of intercept 
ing systems. <As a result, the recrea 
tional areas that lie at their doorsteps 
are fouled by storm-water overflows 
and cannot perform freely the health- 
promoting function for which they 
should be intended. <A national 
stream-pollution control act has only 
just been passed, and the nation is gird- 
ing its loins for a coneerted, country- 
wide attack on the problem of the 
degradation of its water resources by 
industrial wastes as well as domestic 
sewage. Wastes from organic synthe- 
sis, production of antibioties, and the 
utilization of atomic energy present 
new and startling demands on our 
water resources. The growth of cer- 
tain areas of the country that boast of 
most of its sunshine is being stunted 
by inadequacy of water supply. Our 
knowledge of the fundamental prin- 
ciples of water purification and sewage 
treatment remains lacunal, while the 
discovery of new publie health hazards 

infectious hepatitis, dental fluorosis, 
and methemoglobinemia, to mention 
but a few of recent vintage-——imposes 
on us the need for a continuing aware- 


| 
i 
| 
| 
| 
|| 
; 
{ 
] 
| 
aoe 
4 
he 
| 
Hes 
Sef] 
i 
| 
} 
Se 
- 


It SEWAGE AND INDI! 


ness of human ecology in its relation 


Those young men in sanitary eng) 


neering for whom ‘*Macedonia 1s to 
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as engineers, chemists, or biologists 
ruarantees tous. Whereas we are will- 
ing and anxious to continue our close 
association with the other professions 
that are now active in public health 
organizations, we should be unwilling 
to follow those, in my opinion, short- 
sighted spokesmen who have set as 
their goal the welding together of all 
manner of highly individualistic skills 
nto self-contained public health 
profession protected by a ritualistic 
system of training, occupational ad- 
vancement, and accreditation. What 
these persons fail to recognize is that, 
whatever their motivation may be, they 
are advocating the erection of bar 
riers not unlike those maintained by 
some members of the medical profes 
he days of Lemuel Shattuck 
such barriers operate 


Today 


Today, as then, 
ivainst sanitary improvement 
is then, the promotion of publi health 
a matter that loes not belong exelu- 
ly to a single profession but con- 
rns every profession and every per 
streneth of the modern 
public health eampaign lies in the 
unity of its purpose and the diversity 
ff the means for its accomplishment 


Let not, therefore, small minds keep us 


from pursuing the task that lies ahead 

n the second century that is to come. 
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Treatn ent Plant, Libe rty, N.  - 


Liberty's high-rate filter plant re- 
sulted from the same conditions that 
now confront many other communities 

a primary treatment plant built in 
1931 was no longer able to prevent 
serious stream pollution conditions. 
The village, a popular summer resort, 
was growing; a milk plant, two laun- 
dries, and a slaughterhouse contrib- 
ted considerable organie loading to 
the sewers; and this loading was heavi 
est in the summer when stream flow 
as smallest. In fact, during summer 
lry-weather periods the sewage flow 
was often greater than the flow in the 
stream into which it was discharged. 
In 1939, it was decided to add secon 
dary treatment facilities 

In searching for a_ satisfactors 
method of treatment, the following 
veneral rules for guidance were laid 
down: (1) The effluent had to be good 
enough so that the stream into which 
it was discharged would show no vis 
ble evidence of pollution at any time; 
2) the plant had to be flexible enough 
to handle not only the very heavy sum 
mer week-end populations, but also 
the slugs of waste from the milk plant 
ind the laundries; (3) the method 
adopted had to be snitable and eco- 
nomical for handling the lighter winter 
loads: and (4) it was desirable that the 
plant be operable by one man, for the 
cost of 24-hr. operation can be a heavy 
burden on a small community. 

Consideration was given to various 
methods of treatment, Standard trict 
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ling filters alone would not give the 
desired degree of treatment, and 2 
acres of sand beds would be required 
for final treatment. Also, sand beds 
would have necessitated repumping of 
the sewage, and open beds were unde- 
sirable in such close proximity to the 
built-up sections near the plant. Acti 
vated sludge was discounted, in part 
because of the sudden very heavy in- 
crements of industrial wastes, and in 
part because the State Department of 
Ilealth required 24-hr. or 3-shift opera- 
tion for such a plant. High-rate, two- 
stage filtration was finally selected. 
The secondary units of the plant are 
shown in Figure 1. 

This was a rather daring decision be- 
cause there was, at the time, no plant 
of this type in the East; and, in fact, 
only a relatively few installations had 
been made anywhere. Although the 
principles of high-rate filter loading 
had been quite well established, many 
minor factors of design were fluid and 
had to be worked out to meet the con- 
ditions at Liberty. 


Design Bases 


The plant was designed for a flow 
of 1.1 m.g.d. of sewage with a B.O.D. 
strength of 425 p.p.m. On the basis 
of raw sewage strength, the filter was 
designed for a loading of 3.1 lb. per 
cu, yd. of stone, or 5,000 Ib. per aere- 
ft. With 35 per cent removal in the 
primary tanks, the actual loading for 
1.1 m.g.d. is slightly over 2 Ib. of B.O.D. 
per eu. yd., or 3,250 lb. per acre-ft 
The 3-ft. stone depth of the two 85 
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FIGURE 1. 


ers was determined, 1 parallel as low-rate filters without re 
part, by the topography « he circulation. It was realized that the 


site; deeper filters would have required unit loading on the filters would be 


repumping during periods of high = hi as compared to usual low-rate 
water in the stream filter loadings, even though winter 
The plant employed two new prin flows are much smaller and B.O.D. 
ciples \ was that the amount of concentration much less Actually, 
was held constant and li ng winter operation, the loading is 

orm, whereas in prev about 1,000 Ib. of B.O.D. per acre-ft., 

this type the r f re about twice normal low-rate filter load 

the flow of raw sewag ings. However, it was believed that a 
The advantage ot suffi rently cood effluent would be pro 
ulation method was duced to prevent nuisance, and this 
ivoided starting and stopping has "ON » the case. In addi 
lation pumps and per tion, the ‘Sigh the plant permits 
to operate continuously the use of any one of several modifica 
he year it then tions peration 


heads and speeds, thus ob possible to recirculate to the primary 


reu 


instance, it 1s 


maximum efficiency. Only settling tank and operate the filters in 
low-water and high-water cutoffs, oper parallel; or to operate the primary 


in case of a pipe break or a floo filter as a low-rate filter and reeireulate 


iting re th ondary filter. Thus, almost 
recirculation anv de | degree of treatment is ob 
iencey in B.O.D. red 
er periods, when bi iating that, by the standards 
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system was installed having an un- 
usually large opening for ventilation 
and ample channels for carrying off 
the maximum flow expected, while also 
providing space for air currents. 
Finally, an effluent filter was installed 
to provide additional treatment, if 
needed, to the effluent from the secon- 
dary settling tank. 


Plant Data 
The original rectangular primary 


settling tanks built in 1931 were de- 
signed to provide 3-hr. detention for a 
flow of 1 m.g.d 
lation of 2 


Inasmuch as reciren- 
m.g.d. was desired for each 
stage, this meant that, with a flow of 
1 m.g.d. of raw sewage, the detention 
period would not exceed 1 hr. In 
operation, it has been found that the 
average B.O.D. removal in the primary 
tanks with a detention period of 1 hr. 
is 43 per cent. In winter, with no re- 
circulation and with lower flows, the 
detention in the primary tank is 3 to 7 
hr. and the average B.O.D. removal is 
47.6 per cent. The range is from 30 
to 62 per cent. being greater for strong 
sewares, 

Both filters are identical except for 
the size of the stone, the primary filter 
being of 2%-in. stone; the secondary 
filter, 1%4-in. stone. The flow from the 
primary settling tank goes to a dosing 
tank. In summer, with high-rate filter 
operation, the entire flow is applied to 
the primary filter. This ineludes both 
the original volume of flow and the re 
circulation of 2 m.g.d. to the primary 


settling tank. In 1948, flows 


were 
often considerably in excess of 1.2 
m.g.d. With the 2.0 m.g.d. reeireula- 


tion, and with a filter area of 5,675 sq. 
ft., the rate of application was as high 
as 25 m.g.a.d 

Effluent from the primary filter flows 
to a small sump, where 2 m.g.d. is 
picked up by the recirculation pump 
and returned to the primary settling 
tank. 
flows a weir to a secondary sump. in 
which a 3-m.g.d. pump operates, de- 


The excess over 2.0 m.g.d. over- 
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livering to the secondary filter. 


The 
difference between the overflow volume 
from the primary sump—which rep- 
resents the raw sewage flow and is 
normally 1.0 to 1.2 m.g.d., but may be 


more—and the 3-m.g.d. capacity of the 

pump is drawn from the secondary 
clarifier. Dosage on the secondary 
filter is always 3 m.g.d., or at a rate 
of about 23 m.g.a.d. Effluent from the 
secondary filter flows to the secondary 
clarifier, which has a 3-hr. detention 
period with a flow of 1 mg.d. AIl- 
though 3 m.g.d. reaches the secondary 
settling tank during operation as a 
bio-filter, 2 m.g.d. are withdrawn for 
application to the secondary filter, so 
that a 3-hr. detention period actually 
is provided. 

In winter operation the pumps are 
shut down, the sumps are drained, and 
the dosing tank delivers settled sewage 
to the two filters. 

Riecause the potentialities of two- 
stage high-rate filters were not fully 
known at the time the plant was de- 
signed, and because it was desired to 
insure a effluent. a magnetite 
filter was installed to take the effluent 
from the secoudary settling tank. This 
filter, which about $15,000 in- 
stalled, was designed to operate at a 
rate of 14 gal. per sq. ft. of filter sur- 
face per minute. The magnetite sand 
was graded to the usual specifications 
for a rapid sand water filter. 

The original plant provided an un- 
heated digester. In 1940, in conjune- 
tion with the construction of the high- 
rate filters, a 35-ft. diameter heated 
digester was built. The 1931 plant 
included about 6,500 sq. ft. of glass- 
covered sludge drying beds. In 1940, 
a 50-sq. ft. vacuum filter was added, 
primarily to care for winter conditions. 
In 1948, a 50-ft. diameter heated di- 
gester of the prestressed conerete type 
was built, and in 1949, a 150-sq. ft. 
vacuum filter was installed for sludge 
disposal. Abandonment of the sludge 
drying beds is contemplated. 

There are several 
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interest in the plant. Flood flows in 


excess of about 2.0 m.g.d. automati- 
cally shut off the recirculation pumps, 


The sec- 


ondary settling tank and the magnetite 


requiring manual restarting. 


filter are protected against excessive 
sewage flows by a siphon flood dis 
charge, which has a capacity about 
equal to the capacity of the incoming 
sewer 
Factors in Design 

Naturally, observations and experi- 
in operation have taught things 
about design that were not known. In 


in Liberty, which is a 


ences 


ypical summer resort, the ratio of peak 
flow is 


It 


flows to average daily 
more than 140 per cent 
that hold 


summer hours 


hourly 


rarely 1s 


for 
of 
retiring and rising are of course, under 
Second, it 


lieved possible to design a digester on 


believer this ratio will 


most resorts where 


no restrictions is not be 


in average load basis—-as by combin 
ne winter and summer populations 
Solids disposal facilities must be de 
signed for the maximum 4-week load 
ing; and it is possible that a shorter 


period than 4 weeks may govern Ob 
} yr period when 
apacity was inadequate indi 


ter 
‘ate what an important adverse effect 


servations over a 


diges 


on plant operation such conditions can 


have 

The stone in the secondary filtet 
should not be smaller than the stone in 
the primary filte In the Liberty 
plant, as previously stated the ston 
in the primary filter is of 2'-in. size; in 
the secondary filter, 1'5-in It is be 
lieved that 3-in. stone, or possibly 


larger. would be better in both filters. 


Good underdrainage and ventilation 
must be provided, especially in hic] 
rate filters 


INDI 


In designing the plant consideration 


was to many factors thought t 
induce better operation. There 
a pipeline in the plant that ean freeze 


given 


i not 


special attention was given to safety 


factors and to the elimination of heavy 


labor requirements \ pleasant ar 


) 
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attractive office, showers and locker 
rooms, and an adequate laboratory 
were provided. All these features 


have been a first class investment. 

As y intimated, Liberty 
plans in the future to rely wholly on 
for sludge Al 
though the cost of conditioning and 
il sludge is considerable, it 
believed that will be less than the 
eost of the hand labor and truck time 
required for removing dried sludge 
from the beds Moreover, unfavorable 
wet or cold, will not interfere 


previous! 


filters dewatering. 


hiitering is 


it 


ther, 


wea 
witl 


1 filtration 


Operational Data and Characteristics 


All operation data for the plant are 
based on samples taken from 8 A.M. to 
} pm. It is appreciated that results 


from such sampling schedules may 
show onsiderable deviations from re 
sults obtained by 24-hr composite 


samples, but there is only one operator 
The plant is producing a good effluent 
and the tests are made principally to 
‘k plant operation and local condi 


tions of load 


he 
ing over long periods. 

About two years ago operating re 
if the various plant units were 
B.O.D. removal 


sults 
Average 


analyzed 


by the primary settling tank was 47.6 
per cent without recirculation, and 43 
per ent with recirculation. When 
yperating as a high-rate filter, remov 
iis in the primary filter normally 
range between 44 and 48 per cent of 
the applied load, and are higher with 
heavier loads; for instanee, when load 


h 11 lb. per cu. yd., removal 


averages 04 per cent Removals in the 


secondary filter, with high-rate opera- 
from 45 to 50 per cent of 
B.O.D.. but higher 
for instance, with 


3.O.D. per cu. yd., 


the applied were 
} loads; 


oad ner ot b lb of 


the removal was 63 per cent. Remov- 
tls in the secondary clarifier ranged 
from 35 to 40 per cent. Removals by 

e magnetite filter usually exceeded 
hi) ner ent 
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Averages of all B.O.D. samples taken 
during high-filter operation in 1945 
were as follows: Raw sewage, 344 
p.p.m.; secondary clarifier effluent, 2: 
p.p.m.; final effluent, 6.7 p.p.m. The 
highest final effluent B.O.D. reported 
for the year was 14 p.p.m. In 1946, 
the average B.O.D. results were: Raw 
sewage, 367 p.p.m.; secondary clarifier 
effluent, 27 p.p.m.; final effluent, 9 
p.p.m. The highest final effluent B.O.D. 
reported was 17 p.p.m. Suspended 
solids in the effluent averaged less than 
10 p.p.m. for both years. 

Over a 2-yr. period, winter loadings 
on the filters averaged 0.77 Ib. of 
B.O.D. per cu. yd. Average removal 
by the primary filter was 0.36 lb., and 
for the secondary filter, 0.24 lb. Ex 
cept for stone size, the two filters are 
identical, and it is believed that appli 
cation to the two filters is the same, so 
that organic loading and rate of 
eation should be the same. 

In general, a period of 4 to 6 weeks 
is required after recirculation is started 
in the spring before normal high-rate 
filter operating results are obtained. 
Similar high-rate filter operating char 
acteristics persist for about the same 
period in the fall after recireulation is 
discontinued. 


Flow 


The normal dry weather sewage flow 
at the time the secondary treatment 
plant was installed in 1940 was 04 
m.g.d. during the winter months and 
0.9 m.g.d. during the summer months 
In rainy weather the flow increases to 
slightly over 3.0 m.g.d. and may stay 
at that rate for several hours. Aver 
age monthly flows for 1948, in million 
gallons per day, were: 


Jan. 0.70 
Feb. 0.70 
Mar. 0.70 
Apr O80 


May 0.90 Sept. 1.00 
June 1.00 Oct. 0.97 
July 1.10 Nov. 0.90 
Aug. 1.10 Dee, 0.90 


In taking these averages, all un- 
usually high storm flows were neglected 


and the flows shown are considered a 
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normal sample. It is interesting to 
note that the average monthly flow does 
not vary more than 50 per cent from 
low winter flow to peak flows during 
the summer resort season. This prob- 
ably is due to the fact that nearly all 
buildings in the village are now occu- 
pied throughout the year and the sum. 
mer increase in population is mostly 
due to hotels and rooming houses 
Even in the case of hotels, however, 
the spread between winter and summer 
population has decreased considerably 
in the past few years; for example, the 
largest hotel, with a maximum summer 
population of 1,200, now has an aver- 
aze winter population of 600, 


Primary Tanks 


The primary settling tanks have 
been in continuous operation since 
their construction in 1931. In order 
to avoid ice in the primary tanks, the 
skimmers were run continuously dur 
ing the winter of 1931-32 and the 
practice has been continued. Despite 
continued operation of the skimmers 
throughout the 18 years since their 
installation, the electric motors have 
not had any repairs or replacement 
and the only mechanical replacement 
required was new chains in 1948, 

The primary tanks have been over- 
loaded by recirculation and by storm 
flows, but the reduction of B.O.D. and 
suspended solids has not varied much 
from 50 per cent whenever tests have 
been made. 


Stone Filters 


The stone filters were put into opera- 
tion during the summer of 1940 and 
have operated with excellent results 
ever since. A number of interesting 
operational features were noted dur- 
ing the early years. 

Recireulation was shut off during the 
first winter of operation and on very 
cold nights the siphon would cut off for 
short periods. The distributors stopped 
and the oil in the center piers got cold. 
Then, when the siphon discharged 


Vol. 22, No, 1 ee 
| 
: 
| 
|. 
| 
| 
mil 
= 
| Bk 
3 
x 
| 
|. 
: 
j 
| ° 
i 
| 
scl 


the 
lee 


on top of 


avain 
tate rorme 


the 


tributors 
Also, on 


wind 


troublesome 
1942-45, the 


la 


ed 


rest 
nr 
a 


the 


recireula 


1th 


to kee p the 


Under tl 
trouble . 
filte 


also 
the 
Both 
May 1 May 
ing on the weat! 
cated by 
uired to 


and 


the 
“ell 
st’ ondary 

ne on 


» pli 


the 


ant 
othe 


wri 


it 


| 
Unloa 


distributors 


ate 


eondary 


“fer 


SEWAGE AND 


would not ro- 
d along the arms and 
the 
morning cleat 


the 


one, and operator 

next 
and starting 
cold, windy nights, the 
di and 


form, W 


the stributor 
ith the 
In the 


filter 


Same 
ilts winter of 
trickling 


was oper- 


filter and 


y pump Was ope rate 


filter runn 


eonditions ali of 


remedied 


load betweet 
year, depend 
er nloadi indi 


ng is 
nereased pumping 
the 


ling 


sludge trom 


W hile 


oft fluent from 


ove 


unload 


ittle the effect 


IND! 


plant being 


ling 
led 

lng 
led 


ed 


ular filters would he preferable 


the present octagonal ones for two 


filter 


unused corners; 


in 


there IS any 
en t 


ab 


har 


snow Ey 
very not 
1@ siphon 
yan anno 
away 
The 
st 


in 


reduction In 


appr 


flies breed mo 
and (2 
them, especially whe 


amount 


flies 


ciable 
filter 


the 


hough ur 


around filter an 


iber, they are not mu 


as thev seldom get a 


building, about 200 


that the 


produces a ¢ 


prima 


one 


op 


than coes 


‘ 


STRIAL WASTES January, 1950 


ondary filter (114-in. stone) when both 
filters are running in parallel as low 
rate filters. Over a 3-month period, a 
of the 
from the primary filter as 50 
the filter, 128 


series tests showed average 
B.O.D 
p.p.m 


p.p.-m 


from secondary 


Secondary Clarifier 


The secondary clarifier has run con 


tinuously since put into operation in 


1940 


with any of the mechanical equipment 


No trouble has been experienced 


The plant became overloaded by super 
natant late 
1947, a condition that prevailed prac 
tically all through the summer of 1948 
During th the 


he 


in the summers of 1946 and 


ese periods, surface of 
covered 
The 
secondary clarifier, 

had a B.O.D. 
Previous to this 
time the B.O.D. of the secondary clari 


()ver- 


clarifier 
floating 
from the 


these 


secondary was 


with sludge 


effluent 


scum or 


under conditions, 


of 50 p.p.m,. or more 


fier effluent was about 20 p.p.m 


loading of the unit, either by storm 


flows bv extra strong sewage, does 


or 


not seem to eut down its effectiveness 


Vaqne tite Filte r 


The filter 
started about May 15th each vear and 
off about Nov Ist, although it 
throughout the entire 
No special mechanical 


magnetite is usually 


if needed 


has been experienced during 


its 8 years of operation. Every second 

1, bbl. of magnetite sand is 
replace that used during the 
filter is the 


magnetite stop-gap 


had a 2-hr. job 
ing off the ice 
n vers 
oh eansed ice to 
— 
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shumm by tests as follows : 
B.O.D Susp. Solids (p.p.m 

late 

Condition 
Raw Ir ur se Final Raw | Primary | Final 
Se Ett Ett Sewage | Efi. fl. | Effi. 
8 5/28/42 320 166 | 37 23 180 176 | 72 | 32 
OS 6/ 3/42 280 120 18 7 192 o8 4 | 6 ‘ 
ope } ne ‘ 
18/44 340 | 173 | 5! 23 188 32 13 
6/12/44 520 260 20 8 276 174 28 14 
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for the plant. It can be depended on 
to effect a sizeable reduction in B.O.D., 
regardless of the strength of the sew- 
age that comes to it. For example, 
during 1948, when the plant was badly 
overloaded with sludge overflows from 
the digester, the magnetite filter re- 
duced the suspended solids from 7] 
p.p.m, to 12 p.p.m. and the B.O.D. 
from 56 p.p.m. to 14 p.p.m. During 
normal plant operation in the summer 
of 1944 the magnetite filter reduced 
the suspended solids from 24 p.p.m. to 
6 p.p.m. and the B.O.D. from 6 p.p.m. 
to 4.9 p.p.m. Whenever such marked 
reduction of B.O.D. or suspended 
solids is not needed, this unit can be 
shut off by removing an aluminum gate 
and draining the unit. Also, it ean be 
started at any time of the year on a 
moments’ notice, so is really the opera- 
tor’s indispensable unit. 


Sereen and Grit Chamber 


The screen and grit chamber causes 
more work for the operator than any 
other unit in the plant. The sereen 
operates every 30 min. during the sum- 
mer months and by hand switch in 
winter. Screenings have been placed 
in an old settling tank for years, but it 
is planned to burn them in the new 
municipal incinerator after its com- 
pletion this year. 

A new Parshall flume was installed 
ahead of the screen in 1943. Since 
that time, sand and gravel have been 
backing up in the 30-in. sewer line. It 
is intended to install a comminutor 
some time in the near future and use 
the screen chamber for removal of sand 
and gravel only. 


Sludge 


Sludge handling at this plant went 
through several stages of development. 
The unheated digester tanks provided 
when the plant was built in 1931 were 
inadequate in size and the sludge 
drawn off did not dry readily. <A 35- 
ft. diameter, 20,000-cu. ft. capacity, 
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heated digester constructed in 1940 
worked very satisfactorily for 4 years, 
but began to show the effects of over- 
loading in the late summer of 1945. 
The condition became increasingly 
worse each summer until a new 50-ft. 
diameter digester with a capacity of 
40,000 eu. ft. was built in 1948. The 
newest tank will be used as a primary 
digester, with the old 35-ft. unit as a 
secondary digester. 

The 35-ft. digester produced 7,000 
cu. ft. of gas per day in winter and 
12.000 cu. ft. per day in summer. This 
would indicate a winter population of 
about 7,000 and about 12,000 in sum- 
mer, Which is higher than the estimate 
on which the plant was designed. Gas 
production has been adequate for heat- 
ing both the digesters and the office 
building. 

sy 1936 it was evident that the two 
covered sludge drying beds (6,500 sq. 
ft.) constructed in 1931 were inade- 
quate. A 50-sq. ft. vacuum filter in- 
stalled in 1939 was operated with vary- 
ing degrees of success until the end of 
1948. A new coil spring type vacuum 
filter of 150-sq. ft. area was installed 
in the spring of 1949. When this 
filter is working properly it is planned 
to take down and sell the covered dry- 
ing beds. 


Operating Costs 


The Liberty plant is operated by one 
man during 9 months of the year; dur- 
ing the three summer months one helper 
is provided. Some additional labor is 
required to clean the sludge drying 
beds and for repair work. In 1948 
the total labor charge, including opera- 
tors, was $4,750; the charge for power 
was $1,800. and for materials and 
other items, $1,000. The average ap- 
propriation for operation of the plant 
for the past five vears has been $7,500. 
With an increase in wages and increase 
of power used for new units of the 
plant, the average annual cost of oper- 
ating the plant will probably be 
$8,500, 
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DISCUSSION 


By WaLuLace W. 


Rather than a discussion of the pape 


on the Liberty sewage treatment plant, 


it may be of greater interest to presen 
the studies of the receiving stream con 


ucted by the Division of Laboratories 


and Research, New York State De 
partment oO Health, before and after 
the installation of the bio-filters. 


The plant effluent is discharged into 
reaches of the Middle Mon 


r, a small mountain bro 


iving a drainage area of 6 sq. m 
above the point o discharge The 
brook passes through the village of 
Liberty before it reaches the plant 

te. In general, the stream is shallow 

i the fl s rapid and turbulent 
iltthough there are pla es in the firs 


mile below the outfall where it deepens 
and quiet flow results in deposit mn of 


solids. Flow measurements made 


1935 showed a minimum o 


later observations indicated an averagt 


w 0 about 8 m.g. 
his is eatly increased during other 
CASO] tl ear and after rainta 
\ primary treatment plant was built 
n 1931 and operated as such unt. 
1935. Numerous complaints regard 
ng the condition of the river were re 
ived from owners of bordering land 
ind 1 il ffort to remedy the | 
tie i st f chen il ) 1 
rol Ssaits was mat 
Ihe Was a pted and a! 
mprovel t occurred in the « 
if the effluent. In 1940, a high-r 


filter p nt was built w th the ntent 


rat it wit! re 
vinter nthe 
first studies were made in L9O35 
¢ hey il treatment \t hat 
time ta the industrial wastes and 
sewarre entered tl sewers An 
pre ibli ymount f p utior 
nresent ’ } stream ab e the plant 
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SANDERSON 
? nt H th 
V. 
ail! wh nsufticient to be no 


ticeable to the ordinary observer. The 
discharge of settled sewage markedly 


disco 


lored the stream, making it gray 
and turbid, with a strong septic odor. 
Black. gassing deposits had formed on 
which Tubifer and Chironomas worms 
were numerous. In other words, the 
stream was septie--a condition which 
prevailed tor 6,000 ft below the out 

ill. at which distance the brook flowed 
r rapids and soon returned to a 
ndition similar to that of the upper 
tion before addition of sewage. 

In 1940, 4 years after chemical treat 
ment was put in use, the stream above 
the sew e TPiant Was In ex elient con 
clitior A wastes had either been in 


ndustries abandoned 


The color was a light natural brown, 
with very little turbidity. However 


the sewage plant effluent still discol 
ored the water, which became vray and 
turbid; sludge deposits were present; 
odors were noticeable, although gen 


erally resembling sewage rather than 
ept nditions. It was obvious that 
brook was badly polluted, but the 
tance polluted and the degree were 


uch less than before ehemiecal treat 


1940 1] when the bh rh rate filters were 


iperatinge without recirculation. showed 


mat tiol 1 the eolor and 
tv of the effluent. The stream 

w tl uutfall was discolored for 

! al t 1,000 ft Sludge deposits 


| 1 not disappear ; odors 
were al t With the advent of warm 
weather 1941 and complete opera 


t n of t} ah rate filtration process 
marked improvement oceurred. All 
visible evid of pollution was ab 


nt 1000 ft helow the outfall Sludge 
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FIGURE 1.—Middle Mongaup River survey showing: (a) dissolved oxygen 
determinations; (b) biochemical oxygen demand. 


deposits persisted until the end of 
July, after which they disappeared 
completely. Tubifer and Chironomas 
worms were absent and no odor could 
be detected. A subsequent inspection 
in 1942 showed this condition had con- 
tinued and all visible evidence of the 
sewage effluent disappeared 50 ft. be- 
low the plant outfall. 

Complete chemical, bacteriologic, 
and biologic examinations of samples 
collected at various stations on the 
stream were made on each inspection, 
but the results can well be demon- 
strated by schematic diagrams of the 
dissolved oxygen and B.O.D. results 
(Figure 1). Stations 2, 3, 4, and 5 
were, respectively, 1,000, 2,000, 4,000, 
and 7,000 ft. below the outfall. Fig- 
ure la shows that in 1935, previous to 
chemical treatment, some reduction of 


oxygen occurred above the plant. 
Rapid reduction to complete depletion 
2.000 ft. below followed the sewage dis 
charge, and recovery did not occur 
until after passage over the rapids be- 
tween Stations 4 and 5. In 1940, the 


effect of chemical treatment is shown 
by a marked reduction in the oxygen 
sag and recovery to a much greater de- 
gree in passing over the rapids. The 
dramatic result of high-rate operation 
is shown by the results in the winter 
months of 1940-41, although some of 
this must be attributed to the greater 
dilutions and lower temperatures pre- 
vailing. However, that such improve- 
ment could be maintained is shown by 
the results in the summer of 1941 when 
the lowest dissolved oxygen was 83 per 
cent of saturation, as compared to com- 
plete depletion the previous years. 
Similarly, Figure 1b shows gross pol- 
lution previous to 1935. Chemical 
treatment and elimination of unsew- 
ered pollution reduced the load on the 
brook in 1940, but the values still indi 
cated a badly polluted stream. Again. 
the results of winter operation of the 
high-rate filter plant are reflected by a 
remarkable improvement in the quality 
of the water. Continuation of the im- 
provement during the next two years 
was accompanied by a disappearance 
of all evidence of previous pollution. 
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PRIMARY STANDARDS FOR B.O.D. WORK * 


liy CLairm N. Sawyer, Peter 
AND ALBER 


Sedqwick Memorial Laboratories, Massacius 


The biochemical oxygen demand test 
continues to be one of the most valu 
able measures of the  pollutional 
strenvth of sewage and industrial 
wastes. In spite of the developments 
within the past decade which have re 
sulted in the adoption of a mineral 
supplemented water containing all 
necessary nutrient elements (1), con 
siderable discrepancy is still found in 
analytical results obtained on samples 
of the same waste when submitted to 
analysis at different laboratories. Al 
though the difference is sometimes due 
to variations in nitrification, as has 
been shown by various investigators 

Z } +), there are other important 
reasons fo divergent results even 
when nitrification is not involved 

There are actually five basic re 
quirements which a B.O.D. dilution 
Water must possess—proper salinity 
and pli; reasonable buffer capacity 
presence f necessary nutrient ele 
ments nitrogen, phosphorus, ete 
absence of toxie substanees such as 
copper, chlorine, chloramines, ete.; and 
presence of a viable and balanced seed 
mg matter rom experiences mn this 
and other laboratomes, it is felt that 
the present ‘Standard Methods’? (5 
dilution water does satisfv the first 
three requirements in an admirabl 
manner. However, the fourth and fifth 
requirements are left to each analvst 


to satisfv to the best of his ability and 


therefore, constitute sourees of major 


disere pancies if the present time 


* Presente it Water, Sewage, and Ir 
trial Wastes Research Svmposium Natior 
Inatitutes f Healt) Washingtor 
140 


CALLEJAS, Moore, 
t Q. Y. Tom 


Institute of Technology, Cambridge, Mass 


It is the purpose of this paper to 
show how the use of standard solutions 
of organic matter prepared from pure 
compounds can be used to standardize 
B.O.D. techniques and results 


Selection of Pure Compounds for 
Primary Standards 


It is well known that the basis of 
volumetric analytical chemistry in 
nanny Cases depends on the use of pri 
mary standards consisting of pure 
compounds that can be weighed with 
vreat accuracy and then used to stand 
ardize the vital reagent used in the 
test. In the B.O.D. test, the vital re 
agent is the B.O.D. dilution water, from 
which oxygen is abstracted in propor 
tion to the biological action under way 
Therefore, the primary — standard 
should be one that can be used to 
stimulate biological aetion in_ the 

dilution water. Many organic 
compounds suggest themselves for this 
nse 

For convenience, the organie eom 
pounds studied were limited to glucose 
and sucrose representing the earbohy 
drates, to peptone, and to six amino 
acids. Preliminary studies showed that 
sucrose possessed no advantage over 
glucose so it was dropped from further 
consideration, as was peptone because 
its uncertain composition 

Glucose, glycine, glutamie  aeid, 
phenylalanine, evstine, hydroxvproline 
ind methionine were studied, as well 
as mixtures of each of the amino acids 
in combination with glucose The re 
sults are shown in Table I It was 


found that methionine exhibited a very 
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TABLE I.—Biochemical Behavior of Certain 
Pure Substances Tested for Primary 
Standards in B.O.D. Work 


Per Cent of Theoretical B.O.D 
Exhitoted in 5 Days at 20°C 


By Lwelf With Glucose 

Glucose, U.S.P. 66.5 

Glucose, C.P. 70.0 

Glycine 73.0 69.9 
Glutamic acid 710 69.6 
Phenylalanine 71.2 71.5 
Methionine 11.9 59.0 
Cystine 75.4 70.3 
Hydroxyproline 60.6 63.0 


low pereentage (7 to 15°.) of its 
theoretical B.O.D. during the usual 5- 
day incubation test. Hydroxyproline 
gave about 60 per cent of its theoreti- 
cal B.O.D. and eystine showed variable 
results. The results given by these 
three amino acids in combination with 
glucose were somewhat more satis- 
factory, but inferior to other substances 
under test. Consequently, subsequent 
studies were concentrated on glucose, 
glycine, glutamie acid, and phenylala- 
nine. These data also show that a 
C.P. grade of glucose is preferable to 
a U.S.P. erade. 

Solutions containing 300 p.p.m. of 
glucose, of glycine, of glutamic acid, 
and 150 p.p.m. of phenylalanine, and 


Primary Cut* Cryer 
Standard | 
0.1 0.2 1.0 0 
Glucose 16 17 
Glycine i 5 16 13 
Glutamic acid 15 15 22 60 
Phenylalanine 14 + 3 10 21 


Viztures 
Glucose-Glycine 10 20 
Glucose-Glutamic 

acid |} —1) 12 10 32 


Glucose- 
Phenylalanine 


TABLE I. — Effect of Deficiencies and Toxic Substances on B.O.D. of Primary Standards 


0.005 0.08 0.2 O5 
pp. p.p.m ppm. papain. | | p.pam. | perl 


PRIMARY STANDARDS FOR B.O.D. WORK 27 


one to one mixtures of each of the 
amino acids solutions with the glucose 
solution were analyzed for B.O.D. on 
nine occasions using 3-, 5-, and 10-ml. 
portions in the standard 300-ml. bottles. 

The data obtained involved 27 de- 
terminations of B.O.D. on each solution 
tested. The data were analyzed sta- 
tistically, the results showing that the 
standard deviation was less than 5.3 
per cent of the mean in all eases. Ap- 
plication of the null hypothesis at the 
probability level of 0.95 to the data 
showed no significant difference be- 
tween the B.O.D. values obtained with 
varying dilutions of sample, except in 
the case of glycine where the differences 
in data for the 3- and 10-ml. portions 
were large enough to be significant. 

Thus, the four substances—glucose, 
glycine, glutamie acid and phenylala- 
nine—and mixtures of the amino acids 
with glucose satisfied the preliminary 
test procedure for B.O.D. primary 
standards. 


Final Selection of Primary Standards 


It is obvious from the above test 
procedure that reproducibility was the 
major consideration under a given set 
of conditions which were thought to 
be very good. No attempt was made 
to determine the ability of the various 


Change in B.O.D. (p.p.0 


| 


Chloramine | Pb** | HeCh | P| NHy-N| limited 

0.00 | 0.00 | 0.5 mi 


63 12 74 | ~22| —52| —10 
16 36 +10) 3 
20 11 77 16 | —32 | 14 
0| —58 7|-19| +4 

| | 
5 37 3 52 11 20 | 6 

| 
0} —47 13 74 | —23 371+ 3 
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substances to indicate deficiencies o1 
toxicity of the dilution water 

To determine the sensitivity of the 
various candidate primary standards 
to detect such adverse conditions as 
may occur in practice B.O.D. determ! 
nations were run with a deficiency of 
seed, of nitrogen, and of phosphorus 
and also in the presence of toxie con 
pounds and ions such as ehloramines 
‘opper, mereuric chloride, lead, and 
chromates The results of these stud 
ies are shown in Table II 

Krom the data in Table II, it will 
be seen that the mixtures of amino 
wids with glucose showed no advan 
taves over certain of the individual 
pure substances and were especially 
poor indicators of limited amounts of 
seeding matter Of the pure com 
pounds, glucose and glumatie acid were 
most sensitive toward toxic copper 
chloramine, and a deficieney of seed, 
as well as being good indicators of 
other limitations. Therefore, it 1s con 
cluded that glucose and glutamie aeid 
will serve as useful primary standards 
for BOLD. worl 


The Use of Glucose and Glutamic 
Acid Primary Standards 


The technical grades of glucose and 


vlutamie acid are not satisfactory for 
B.O1). standards. It is recommended 
that a ©.P. or Analytieal grade glu 


ose and elutamic acid Eastmat 


Kodal be sed for primary stand 
arcs nd that the he oven dmed at 
103°('. for 1 hr. before use 

Solutions ontarning 3OO p.p.m of 
thet substances in be pre 
pared with ease, and in such concentra 
tion lend themselves nicely to direct 
pipetting the B.O.D. hottles. Th 
ecommended portions n hot 
lt “it mil 10 ml 

Krom the rreat number { analyses 
run on such solutions in the laboratory 

is | that the glucose solutior 
ho i xhibit a 5-day, 20 ¢ BOD 
224 1] oT aby it 70) 
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per cent of the theoretical B.O.D. (L 

$20 p.p.m.), and that the glutamic 
acid solution should exhibit a 5-day, 
20°C. B.O.D. of 217 p.p.m., = 10 
p.pam., or about 73.8 per cent of the 
theoretical B.O.D L = 294 p.p.m. 
Any appreciable divergence from these 
values is a warning signal These 
quantities would indicate k values of 
0.102 and 0.116, respectively, showing 
only traces of nitrification in the incu 
bated bottles A k of 0.1 would give 
a 5-day B.O.D. of 217 p.p.m. for the 
glucose solution, and 200 p.p.m. for 
the glutamie acid solution 


Practical Application of Primary 
Standards 


From the start of these investigations, 
it has been hoped that the primary 
standards might allow caleulation of 
an activity co¢ fficient that could be ap 
plied to correct values for each batch 
of B.O.D. results in the same manner 
as might be done in analytical chem 
istry by applying strength factors 
where a relatively unstable standard 
reayent (such as KMnQ,) is used 
However, in view of the experiences 
with the primary standards, such a 
streneth factor or activity coefficient 
does not appear to be easily obtained 
and a word of caution econeerning the 
interpretation of data obtained with 
glucose and glutamic acid primary 
standards work seems in 
order 
As the B.O.D. test depends on bio 
chemical reactions in a wide variety 
of media, it does not necessarily follow 
same effect is produced by a 
riven set of conditions in the various 
media. Some studv of this factor has 
heen made and the results are given 
in Table IIT. These data show that the 


presence of a given toxie material in a 
lilution water does not necessarily in 


fluenee the B.O.D. of various materials 

an gree. For instanee, 0.5 
pp.m. of HgCl, depressed the B.O.D 
an cid to 67 per cent of that 
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TABLE III.---Effect of Toxic Materials on 5-Day B.O.D. 


Substrate 


Glucose, 300 p.p.m. 


Glutamic acid, 300 p.p.m. 195 130 
Kier liquor 13,000, 11,100 
Rag-rope waste 20,000 | 18,700 
Sewage 162 152 


‘ Per cent of control values. 


shown by the control, whereas the same 
concentration of HgCl., allowed 94 per 
cent of the normal B.O.D. of a sewage 
sample to be exhibited. Copper ion 
and chromate ion showed somewhat 
similar results. Thus, it does not ap 
pear that a simple correction factor 
can be applied properly to all situa 
tions. The role of the primary stand- 
ards would seem to be as an aid in 
indicating the presence of such toxic 
materials, followed by their elimination 
from the dilution water in subsequent 
tests 

Domestic sewage of various ages and 
in different concentrations has been 
recommended for seeding dilution wa- 


TABLE IV.-- Effectiveness of Sewage 
as Seed for Dilution Water 


5-Day B.O.D. of Standard 
Solutions (p.p.m.) 


™“ wage! | 

Glucose Glutanue Acid, 

300 p.p.m 300 p. pom 
Boston? 224 217 
Worcester 225 216 
Leominster 215 215 
Fitchburg 207 207 
Clinton 104 
Aver 194° 
Hudson ISS 168 
Attleboro 240 224 
(sreenfield 232 212 


All in Massachusetts. 

? Ward Street. 

*Values considered abnormal or beyond 
range of experimental error. 


Substances 


157 167 
67 135 ou 155 
sO 10,400 80 10,500 | SI 
“3 16,700 16,600 SS 
O44 11s 7 127 | 78 


ter. The discrepancy between test re- 
sults obtained at different laboratories 
has led to suspicion that such seeding 
material is not uniform in character 
and viability. To check on this char- 
acteristic, sewage samples have been 
obtained from some twenty locations 
in Massachusetts and used for seeding 
purposes in determining the B.O.D. 
of the primary standards. Some of the 
results (Table IV) show that consider- 
able variation does exist in the ability 
of the sewage seeds from different 
sources to produce the same B.O.D. 
on identical solutions. It is to be 
noted that when low results were ob- 
tained with one primary standard low 
results were obtained with the other. 
These data illustrate the important 
role the primary standards can serve 
in eliminating the use of sewages from 
unsatisfactory sources for seeding ma- 
terial. Furthermore, the standards can 
materially assist in establishing opti- 
mum age and coneentration of sewage 
to use for seeding purposes. 


Summary 


Glueose or glutamie acid solutions 
300 p.p.m.) are adroirably suited for 
serving as standard solutions in B.O.D. 
work. Such solution will indicate the 
presence of toxic substances in the di- 
lution water, deficiencies of nitrogen 
or phosphorus, and the viability of the 
seeding material used. 
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EXPERIENCE WITH MODIFIED METHODS FOR B.O.D.* 


By F. W. E. Hurwrirz, G. R. Barnerr, anp Harry KRAMER 


The Sanitary District of Chicago, Chicago, IU. 


The second, or nitrogen stage of the 
B.O.D. determination has been recog- 
nized as a disturbing influence in the 
5-day result for some years and its 
significance has been widely discussed. 
The approach of nitrification, or pri- 
marily nitrosification, may greatly in- 
crease the measured B.O.D., the in- 
crease being roughly proportional to 
the concentration of ammonia nitrogen 
and the activity of nitrifying bacteria. 
The increase may be very great in 
sewage effluents or river waters that 
have reached the stage of incipient 
nitrification, so that results show a 
considerably increased B.O.D. even 
though the sample may be more com- 
pletely treated than it had been when 
the ammonia was higher and no nitrifi- 
cation had started. 

The senior author commented on this 
in 1939 (1) and the problem had been 
recognized in the laboratories of the 
Sanitary District of Chieago five or 
ten years before this date. Activated 
sludge effluents are rarely completely 
nitrified, but are usually in the first 
stage of B.O.D., sometimes just ready 
to nitrify. Then, especially during 
warm summer conditions, the oxidation 
of ammonia may occur more or less 
completely during the period of ineu- 
bation and the B.O.D. may be doubled 
or increased several hundred per cent. 

This condition has also been verv 
noticeable in the Illinois River studies. 
The zone of nitrification has been mov- 
ing upstream and results in excessive 


B.O.D. values at certain stations. far 


* Presented at Water, Sewage, and Indus 
trial Wastes Research Symposium, National 
Institutes of Health; Washington, D. C.; 
June 23-24, 1949. 


above what might be expected in an 
orderly satisfaction of B.O.D. by self- 
purification. The significance of these 
increased results will be discussed 
later, but for the present the discus- 
sion involves the work done on the 
depression of the second stage. 


Depression of Second-Stage B.O.D. 


Procedures proposed for depressing 
nitrification that have been investi- 
gated are: 


1. Pasteurization and reseeding (2 

2. Acidification, neutralization, and 
reseeding (3 

3. Chromium salts (4) (5) (6). 

4. Methylene blue (7). 

5, Copper salts. 

6. Sodium chloride. 

7. Organic bactericides. 


The first three methods have been 
studied at length and in detail, and 
some studies are being made of the 
fourth method. The others appear to 
be rather remote possibilities, as eop- 
per salts are too toxic, sodium chloride 
is not effective in low amounts, and 
organie additions are uncertain. 

The first criterion to be considered 
is whether the modification depresses 
nitrification but does not give low re- 
sults with raw or settled sewage more 
than five days prior to incipient nitri- 
fication. 

The first study, in 1940, compared 
pasteurization and acid treatment, first 
on settled sewage and then on activated 
sludge effluents. The results, shown in 
Tables I and IT, indicated very little 
depression by either method on settled 
sewage and about the same correction 
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by either pasteurization or acidification 
on activated sludge effluents. The 
technique of pasteurization is more in 
volved than acid treatment; conse 
quently the latter method was used 
for namber of years in the pl: 
laboratories and Illinois River labora 


tories, in comparison with the ‘‘stand 


ird’’ method (8 which has never 
been supplant adoov any f the modi 
fied met} 


In seeding the acidified, neutralized 
samples settied sewade has a 
wavs been used, never effluent or river 
water, which obviously would re-intro 

nitrifving bacteria. The seeded 


ater should have a loss of about 

to 1.0 pom. of dissolved oxygen 
Sawver and Bradney (2) used 1 

pasteurization technique in 1945. at 


Sioux Falls, where highly nitrogenous 


packinghouse waste intensified the 
nitrogen problem and gave excessiv 
trea mples 
I} il nd pasteurization methods 
ive I ippeared to cheek in the 
t stivations, but no methods 
d i rreetion whiel checks 
vith th rease in unoxidized nitro 
n, computed to oxvgen. The nitro 
ition often fails to equal the 
emand inerease This has 
to svnthesis of organic 
itter luding the effeet of photo 
svutl f light is present, but this 


TABLE I. Effect of Acidification and 
Pasteurization on B.O.D. of 
Raw Sewage (1940 
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TABLE I1.— Effect of Acidification and 
Pasteurization on B.O.D. of Activated 
Sludge Effluent (1940 


t Paste Acidified | 
i to pH 2-3 
13.7 3.0 tr 8.0 
2 12.2 7.0 1.6 7.2 
; 10.3 6.3 1.3 0.6 $4 
8.3 3.4 15 0.6 5.4 
) 28,0 11.5 12.8 0.6 2.4 
i 126 SS 70 0.5 07 
7 32.0 10.0 12.8 0.6 0.5 
8 22.0 7.0 6.2 Ly 1.5 
9 15.8 3.4 1.2 
Aver 17.2 75 7.0 


increase is relatively low compared 
with the oxygen equivalent of nitrogen 
loss. Therefore, nitrogen oxidation is 
onsidered to be the predominant cause 
of excessive B.O.D. results. 


Chromium Salts 


‘he effeets of chromium on biologi- 
eal oxidation have been studied at 
length during the past ten years, par- 
ticularly the effect of various amounts 
of chromium on the activated sludge 
2 to 10 p.p.m. 
as Cr) have been stated to prevent 


process. Amounts from 


nitrification and lower amounts are 
inhibitors 5 6) These ob- 
servations led to work on the effeet of 
dichromate on B.O.D., and gave a 
rough approximation of concentrations 
that might be used 


rABLE Effect of Chromium on B.O.D.; 
Seeded Dilution Waters 


( Viodi fied 
of Std 
i NI ad 
3 1.45 4 
04 61 1.57 
05 5 161 1.49 Ww) 
14 13 
0 75 Ho? Qo 
1.45 
LOS 15 
77 
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TABLE IV.— Summary of Results on Seeded Dilution Waters and Illinois River Samples 
Comparing Regular, Acid Modified, and Dichromate Modified ' B.O.D. 


5-Day B.O.D. 


Nutuber 
Dichromate 
Regular Modified 


Samples 


Sam pies 


Seeded dil 60 1.75 
Henry 28 7.5 3.7 
Lacon 27 6.6 3.2 
Peoria 28 50 2.8 
Pekin 23 6.2 3.2 


‘ Samples containing 1.0 p.p.m, Cr, 


Day BOLD. (po 


Increase in of 
rease in Corrected 
Modified Moditied 
Samples ples 
O15 05 3.2 2.2 
0.10 0.3 2.9 2.0 
0.05 02 2.6 2.0 
0.08 0.3 29 20 


* In dichromate modified over acid modified samples, as N 


‘In dichromate modified samples, N —3 to 


N +3, as O. 


* Dichromate modified B.O.D. of seeded dilution waters averaged about 92 per cent of regular 


B.O.D.; May 6 to June 30, 1948, inclusive. 


Ruchhoft (9) in 1948 described ex- 
periments in which dichromate was 
used in B.O.D. studies and indicated it 
might be of value to depress nitrifica- 
tion. 

The river studies at Peoria, IIL, 
were changed to study dichromate in- 
stead of acid as the inhibitorv agent, 
and have been continued to date. The 
first study was completed at Peoria, 
July 12, 1948. to compare the effect of 
various amounts of chromium on the 
B.O.D. The results, given in Tables 
IIT and LV, indicate little difference be- 
tween 0.3 and 1.0 p._p.m. Cr, with in- 


TABLE V.- Effect of Chromium: on B.O.D.; 
Chicago Southwest Treatment Works 


BOLD. 


oo 0.24 ow 2.00 
102 Os S5 a3 
2 113 107 101 107 107 
3 114 102 100 100 Os 
} 183 72 67 73 70 
5 7 Os 63 62 67 
6 203 200 180 
7 2) 275 255 260 245 
158 155 138 140 145 
105 ISS 175 160 160 
te) 283 200 233 235 208 
Aver 162 152 140 141 137 
of Std “38 S864 87.0 84.5 


creasing depression at 2.0 p.p.m. As a 
result of further tests it was concluded 
that 1.0 p.p.m. would be needed to de- 
press the rather strong nitrification 
present in this sample in July. 

Further studies were made on raw 
sewage at the Chicago Southwest treat- 
ment works. The results are shown 
in Table V, wherein the depression is 
quite noticeable, 1.0 p.p.m. chromium 
giving a B.O.D. only 87 per cent of the 
standard 

A further test was made at the 
Southwest works comparing 1.0 p.p.m. 
chromium with acid treatment (Table 
VI). This showed only 87 per cent 
of the standard by the chromium modi- 


TABLE VI.- Effect of Chromium (1 P.P.M.) 
Compared with Acid Treatment; Chicago 
Southwest Treatment Works 


Pest ‘ miro hrowi 
1 140 153 
2 108 175 183 
3 245 210 240 
313 265 28s 
122 104 117 
102 107 
7 165 153 18 
s 170 160 170 
147 118 137 

Aver i74 

of Std 87.4 
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SEWAGE AND 
VIl.— Effect of Chromium (1 P.P.M. 
and Acid Treatment; Chicago 

West Side Imhoff Effluent 


fication; 92 per cent was found at 


Peoria, but recovery of 95.5 per cent 
the acid 


satislactory 


was obtained by method, a 
much 
Previous 


acid had shown even closer correlation 


more comparison. 


comparative tests using 
Thereforeganother set of standard-acid 
comparative results was run on Imhoff 
tank effluent from the West Side plant, 
that 


it was recirculation 


vated 


suspected 
v have seeded 
at the Southwest plant 
bacteria The 
Imhoff effluent 
that the acid 
checked the 


is had been found previously 


sludge 
the raw sewage 
results 
Table 
treatment 


with nitrifvine 
on the West Sid 
VIL) showed 
exactly 


almost standard 


Acid and Chromium Modifications, 
Illinois River Samples 


Studies of acid modifieation on Illi 
River samples in the Peoria area 
een started in July, 1946, but 
dropped from Nov., 1946 to Feb 

ontinued until June, 1948 

1948, dichromate (as 1.0 

omium) has been used \ 
Hlinois River how 

] Results of the 

expressed as 


andard BOLD... are 


modified 


per cent of the 
iven in Fieure 2 
The work was done at four stations 
t nitrification strongest 


( onside rably 


whstream at 


INDUSTRIAL WASTES 


January, 1950 


Pekin, 


thesis are present. 


where products of photosyn- 
Figure 2 shows the 
general trend; namely, a very great 
correction in summer, when tempera 
but 


correction in winter at lower tempera- 


tures stimulate nitrification, less 
tures 
These obse rvations are more clearly 


Henry 


The summer results, using 


curve for 


illustrated by the 


igure 3 
acid, are only about 25 per cent of the 
standard (Table VIII the 


‘hromium result is about 36 per cent 


whereas 


In winter the percentages average 65 
per cent for acid and 68 per cent for 
chromium, 

The results at Henry are shown in 
Figure 4 The modified method 
results from 2 to 3 p.p.m. both summer 


gave 


and winter, depressing the tremendous 
summer increases, due largely to nitri 
fication, up to 7 to 10 p.p.m. It will 
that results 


be noted the chromium 


Figure 3) showed a higher percentage 
of the standard in the summer of 1948 
than did the acid modification in the 
1946 and 1947. The acid 


thus seems to give more 


summers of 
modification 
depression in the section of the river 
where nitrification is more active, at 
the same time giving practically no de- 
of sewage B.O.D 


Results at 


at Chicago 


fall 


pression 
intermediate stations 
between these two extremes 

On the other hand, chromium gave 
less Correction at downstream stations. 
but resulted in 


sults at 


a depression in the re 
Chicago or intermediate sta 
that was larger than that noted 
by the acid Tables 
VI and VII 

These that the 
minum seems to be generally depressive, 
effective on 
affecting the 
the organisms 
settled 
well as in nitrifving effluents or down- 


Thons 
modification (see 
show 


studies chro 


not being completely 
but 
‘nding 


nitrifvinge bacteria 
entire 
"aw or Sseware as 

cr imples 
t} r other 


ns more eloselv to 


acid treatment 
the desired 
on between raw and nitrifying 
that is, it does not depress the 


hand, 


yal 
34 
TABLE 
Neutralized 
2 82 87 
70 0) hak 
n 
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Henry, but decreased distinct 
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MODIFIED METHODS FOR B.O.1} 


TABLE VIIL.—Summer and Winter Analyses, Illinois River 


Per Cent of 


Dissolved Oxygen (p.p.m 5-Day B.O.D Staniasd 


Henry 


Summer 


1996 | 00 | 52 | 65 8.5 | 13.9 5.5 8.4 7A 24.6 47.3 
% 1947 | 0.0 5.2 | 5.6 i 69 | 18.7 15 0.3 5.9 | 25.1 49.5 
| O02 | 63 | 63 | 8.1 §.0 1.3 6.3 35.9 | 61.9 
Aver 0.05 | 5.6 61 | 78 | 13.5 iS 8.0 6.2 28.5 52.9 
Winter* 
1946 0.9 11.2 12.4 12.5 16.8 §.1 - 
1947 1.9 11.6 | 12.0 11.8 13.2 14 1.0 3.4 65.5 55.2 
1948 1.2 11.3 12.2 12.1 12.5 3.5 14 1.1 68.4 62.4 
Aver. | 13 11.4 12,2 12.1 14.2 13 1.3 10 67.0 58.8 


‘ July to October, inclusive. * December to March, inclusive. 


B.O.D. of raw or settled sewage, but Chromium thus appears to be ques 
does give a very great depression of — tionable as a specific agent to depress 


nitrifying samples, in fact even greater nitrification. To a certain extent this 
than the chromium modification. The is true of all depressants. Methylene 
acid treatment is therefore more effi- blue was considered by Abbott (7 
cient, but it must be recognized that to be specific, because Phelps used it 
the technique of acid modification is in his stability studies, but Abbott 
more involved than tkat of chromium used 3 p.p.m. as compared with 1.5 
treatment. A good deal depends on  p.p.m. used by Phelps. It would be 
the precaution that the seeding sewage of interest if further work or study 
should not contain nitrifying bacteria proves methylene blue to be of specific 
or be near the stage of nitrification. toxicity toward nitrifying bacteria, 
MLLINOIS RIVER STUDIED 
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38 SEWAGE AND IN 
This seems to be the desirable line 
of study for modified B.O.D., to dis 


tinguish between carbon oxidation and 


nitrogen oxidation Some agent 1s 
needed that in minute quantity will 
ompletely eliminate the nitrifying 
forms, but will not appreciably change 


h det 
Standard and 
could 


than 


flora whi ermines the carbona 


the 
‘POUS 


modified 
be 


nOW 


determi 


mace 
pos 


that there is not merely inhibition 
B.O.D. « 


ations 
“assurance 
sible 


of the 


! all samples. 
Significance of Modification 
Althou; 
devote 


fication of B.O.D., practieally, as far 


as the I] 


considerable interest has 


been d to the question of modi 


modifics 


ition Is unnecessary 
Nitrate is formed largely from the 


River is concerned, the 


STRIAL WASTES 


1950 


anuary 


tive. The dissolved oxygen can be de- 


pleted to zero, but the reserve of ni- 
trate will prevent nuisance conditions 
until if dissolved 


utilized However. 


oxygen is the standard and it must not 
be allowed to go below 3 or 4 p.p.m., 
nitrate will be of no particular use as 
it will not be drawn upon until the 


dissolved oxvgen 18 completely used 


Dissolved Oxygen Balance 
In the River the B.O.D 
shows an increase at Henry over that 
at Morris, due to How 
ever, the depletion of dissolved oxygen 
that noted in the first 
lower reaction velocity 


[llinois 
nitrification 


than 

B.O.D 

and, therefore, reaeration gives a slight 
mcrease, instead of i loss, of DO, 

In Table VIII and Figure 5 it will 
noted that the B.O.D. at Morris 

is 4.8 p.p.m.; at Henry, 8.0 p.p.m. In 


is slower 


stage 


be 


xidized nitrogen, and the potential spite of the inerease of 3.2 p.p.m 
ygen in the nitrate is rightly con B.O.D., the dissolved oxygen shows a 
idered an asset for streams where only slight increase of 0.5 p.p.m., indicating 
prevention of a nuisance is the objee that reaeration has satisfied much of 
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the increased B.OD. However, the 
modified B.O.D. would be only 2.3 
p.p.m., which is too low to be repre- 
sentative of actual conditions. 

It must be coneluded, therefore, that 
one would not be justified in overlook- 
ing the nitrogenous B.O.D. under Ili- 
nois River conditions or wherever fish 
life is concerned. It would be of in- 
terest to have both carbonaceous and 
nitrogenous B.O.D., because of the dif- 
ference in rates of reaction, and be- 
cause the nitrogenous result (nitrate) 
at least would prevent odor nuisance 
in the stream. For dissolved oxygen 
balance, however, the ammonia must be 
considered a liability. It is also ques- 
tionable whether the ammonia should 
be oxidized more or less completely in 


an activated sludge plant because the 
resulting nitrate is just as undesirable 
as a stimulant of unwanted secondary 
growths. Also, the eost of ammonia 
oxidation, even when it can be accom- 
plished easily, adds greatly to the cost 
of activated sludge oxidation only to 
the point of incipient nitrifieation. 
Modified B.O.D., therefore, should 
not be reported in Illinois River stud- 
ies and has only more or less academic 
interest. JTlowever, it would be of in- 
terest if some corollary test or interpre- 
tation of results could be developed 
which would indicate the stage of 
nitrification of the sample. It is won- 
dered if, perhaps, the oxidation-redue- 
tion potential would be sensitive 
enough to indicate this condition. 
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TENTATIVE STANDARDS 
be a major step 
i not sewage works design 
La irds ¢ a national basis, a 37 
port ede Te e Standards 
Worl * has been submitted 
) ( mittee on Development 
| Standards for Sewag 
Wot the Upper Missis 
tiver Public Healt] 
I he Great Lakes B 
= eer The 
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ter 


ed by consulting and designing 


iigineers practicing in several states 


Major 


tive et 


headings covered in the tenta 
of 


andards ine submission 


design and construction of sew 


ptans 
ers; design of lift stations; and design : 
ind construction of treatment works ey 


component units. Under the 


ist phase, special groupings include 
prelimina treatment units, sedimen 
tation, sludge digestion and disposal, 
and secondary treatment facilities. 

(Consulting engineers interested in 
securing copies of the tentative stand- 
irds may secure them on request from 
the state health department of any of 
he states that have combined to pro 
luce then The ten states represented 
n one or both of the two Boards are 
Illinois, Indiana, Iowa, Michigan, Min 
nesota Missour New York, Ohio, 
|’ nla “al d W iscons 


| | 3 
Talmans Island Plant. 
19, 4, 598 (J 194 
is 
Ruchhof A 
na 
sewage Dilutions 
} 
ot 
{ 
: 
pot 4 
| 
= 
: 
| 


DISPOSAL OF SEWAGE EFFLUENT AT MADISON, WIS.* 


By H. 0 


Madison Me 


gineer and Director, 

The purpose of this paper is to give 
an historical account of the disposal 
of sewage and of effluent at 
Madison, Wis., and to raise the ques- 
tio! 


sewace 


as to what the ultimate require- 


ment may be in providing satisfactory 


sewave treatment. 
facilities at 


M ad ison 


Sewerage Madison are 
by Metropolitan 
Sewerage District, which embraces an 
area of about 60 sq. mi. and includes 
the City of four 
and parts of five townships. 


provided 


Madison, villages, 
Madison 
locally as the Four Lakes 
of 


lakes 


is known 
because 
‘hain of 
Waubesa, and 


ot the 


City its proximity 

Mendota, 
Kegonsa ) 
Yahara 
southward 


to a 
Monona, 
forming a 
River 
to 


part 
which 


system, 
the Rock 


arains 


River and thence into the Mississippi 
River. 


The disposal of Madison 
and the 
the adjacent lakes as 
from pollu- 
is a matter of grave importance 
The 
sewage disposal in the area 
been a effort on the 
ot prevent and 
abate nuisances and menaces to pub- 
lic health, and is an excellent example 
of the development of modern sewer 
in the United States. 

The need for improvement in mu 
nicipal 


sewage in 
and adjoining 


of 


possible 


territory, 
maintenance 
Iree as sewage 
tion, 
to all residents in the vicinity. 
history of 
has continuous 


part its citizens to 


ape 


sanitation received general 
the United States late 
in the 19th century, and it was about 
ISSO or ear 


ret ognition in 


ier that sewers were 


limits 


con 


structed within the city by 


Annual 
W orks 


Convention 
Association ; 


22nd 


Sewage 


Lorp 


politan Sewerage Distriet, Madison, Wis, 

In 1884, the 
city requested plans for a general sys 
Two plans 


groups of private citizens. 
| 


tem of sewage disposal. 
were submitted—-one for treatment by 
broad irrigation, or farm treatment; 
the other, by chemical precipitation. 
The city was unable to proceed im- 
mediately with either plan, but did pro- 
ceed to create small sanitary districts 
under a state law enacted about that 
time. As a consequence, by 1887, at 
which time Madison had a population 
of 12.000, there were 18 such districts 
in the city served sewers, 
which discharged raw lirectly 
into either Lake Mendota or Lake Mo 
nona. 


by public 


sewave 


As the need for a more unified 
method of collection and transmission 
and for an improved method of sewage 
disposal became pressing, the city in 
1895 authorized a 
system, 


reneral 


sewage 


sewerage 
treatment 
works utilizing chemical precipitation 


including 


The sewerage system was constructed 
and the city’s first treatment 
plant was placed in operation about 
May, 1898. This plant was one of the 
earliest sewage treatment plants utiliz- 
ing precipitation in this 
country. The plant was operated until 
January 1, 1901, when it was aban- 
doned and rejected by the city because 
it failed to meet certain guarantees of 
performance under which it had been 
constructed. 


sewage 


mical 


The plant was replaced by one con- 
sisting of a septic tank and cinder 
filters, and eredited with 
being the first trickling filter plant in 
the United States. Effluent from the 
plant flowed into the Yahara River at 
a point between Lake Mendota and 
Lake Monona (see Figure 1). Due to 


trickling 
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FIGURE 1.—Madison (Wis.) Metropolitan Sewerage District. 


increased population, the plant was 
superseded in 1914 by a new 5-m.g.d 
plant, known as the Burke plant, lo 
ated northeast of the city and consist 
ing of sludge separating tanks, sludge 
digestion tanks, and stone trickling 
filters It 
the mouth of the Yahara River at Lake 
Mi 
Additional 

required 
vrowth of the city and in 1928, the Nine 


discharged its effluent into 


treatment Was 


sewaye 


because ( f continuing 


SOOT! 


Springs sewage treatment plant was 


placed in operation This plant had 


m.g.d. so that 
treatment facilities of the 


ity had a total rated capacity of 10 


a rated capacity of 5 


The Nine Springs treatment 


located south of the city 


sewage 
plant 1s and 


as first built consisted of Imhoff tanks 


filters, and final eclar 

Effluent 
flows into the Yahara River at 
} 


hetween Lakes Monona and Waubesa 


stone trickiing 


ation from the plant 


a point 


Until 1928, the sewerage problem of 
the area was regarded as a local prob- 
lem of the City of Madison. At that 
time. however, due to the growth of 
municipalities in the area, 
the 


disposing of 


the severa 
the 


feasible 


question arose as to most 
way of sewage 
from the metropolitan This 
resulted in 1930 in the creation, under 
Wisconsin statutes, of Madison Metro 


District, a public 


area, 


politan Sewerage 


unit governed by three commissioners 


appointed by the County Court for 
terms of three years 

The District acquired from the 
City of Madison in 1933 its sewage 
treatment facilities and certain inter- 


cepting 1936 additions 
had been made to the Nine Springs 


sewers By 


works and improve- 
ments had been completed to sewage 
that the Burke 
plant could be discontn ued. The 
addition to the Nine Springs treat- 
an activated 


pumping stations so 


ment works ynsisted of 
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sludge type plant rated at 6.25 m.g.d. 
to operate in parallel with the original 
plant. Treatment facilities were fur- 
ther increased in 1939 when additions 
to the activated sludge plant increased 
the total capacity to about 15 mig.d 


Burke Plant in Temporary Use 

The present sewerage facilities are 
essentially as they were in 1939 with 
one exception. During World War 
Il, the U. S. Army rehabilitated the 
Burke plant and used it. The plant 
lias since reverted to the District, 
which is using it until the transmis 
sion and treatment facilities are in 
creased by construction now under 
way on a 7-mi. intercepting sewer 
around the easterly side of Lake Mo 
nona to the Nine Springs works, where 
additions are being made to the avti 
vated sludge plant. This new’ con- 
struction is scheduled for completion 
by the spring of 1950, when use of the 
Burke plant again will de discontinued. 

From this brief resume, it is appar- 
ent that the citizens of Madison and 
vicinity have been alert to the need 
for sewage works and that the com- 
munities have been aggressive in pro- 
viding and maintaining modern and 
adequate sewerage and sewage treat- 
ment facilities. 


Lake Problem 

There is, however, in conjunction 
with the sewage problem, another prob 
lem of public interest in the Madison 
area—the condition of the lakes in the 
vicinity, particularly as regards algal 
growths, fish life, and odors. <As the 
population of the area has increased 
residents have become more and more 
lake conscious. Actually, there are 
five lakes in the Madison area--those 
previously mentioned and Lake Win- 
gra, a smaller lake draining to Lake 
Monona. All are hard water lakes, and 
all are subject to algal growths in 
varying degrees of profusion. Decom- 
position of the growths causes odors of 
different degrees of obnoxiousness, so 
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that many people believe that the con- 
ditions are due to the discharge of 
sewage effluent into the lakes. This 
belief has persisted in spite of the 
fact that the District discharges no 
sewage effluent into either Lake Men- 
dota, which has an area of about 15 
sq. mi., or Lake Wingra, which has an 
area of about 0.5 sq. mi. 

In 1941 and 1942, as a result of com- 
plaints to the effect that sewage efflu- 
ent was responsible for the obnoxious 
algal conditions, Madison Metropolitan 
Seweraye District appropriated $20,000 
to finance a study of algal growths and 
other conditions in the loeal lakes. 
This work was carried on under the 
direction of a committee appointed by 
the Governor of Wisconsin and under 
the immediate supervision of Professor 
Clair N. Sawyer. Two reports were 
made covering the periods July, 1942 
to July, 1943 and July, 1943 to July, 
1944. The committee in its second re- 
port said, ‘‘These investigations have 
not found an answer to nuisanee con- 
trol on the lakes, but they have de- 
termined the sources from which the 
food materials for the growth of algae 
which produce the nuisance are de- 
rived and the quantity contributed by 
each, They have brought out strong 
supporting data for the opinion that 
the most important nutrient substances 
are soluble nitrogen and phosphorus 
and if it were possible to remove these 
substances from the wastes themselves 
it would effect a marked decrease in 
incidence and density of algal growth 
and thereby contribute significantly to 
the abatement of the nuisance caused 
by their growth.”’ 

The report further stated that in view 
of the fact that some of these were lab- 
oratory experiments only, and others 
were made on the lakes where many un- 
controllable factors were exercising an 
influence, the study had reached that 
phase which was referred to in the be- 


ginning as the ‘‘long-time problem.”’ 


The committee then continued with a 
statement to the effeet that the long- 


4 
A 
: 
ij 
45 
\ 
4 
| 
F 
| 
| 
} 
| 


SEWAGE AND 1) 


time pre blem was considered to be a fuer 


problem concerning the state and there purified, ai 
fore should properly be financed b have 
funds provided by the legislature, 1 Madison 
asrnuch as the studies thus far made 

had unearthed facts the further study 

if which would appear to offer a solu 

tion of the problem, not onlh 

City of Madison and Dane County 

but also for many other communities 

in the state. It recommended that the 

legislature » requested to provide 

funds to continue the investigatior nati ed ge of s¢ ge effluent 
and studies under more natural con inte sake ononi aubesa, and 
ditions than afforded by many 


laboratory experiments 


Legislation 


No funds were fortheoming. but the 


er, and that 


legislature enacted Chapter 69, Laws 
of Wisconsin, 1943, which reads as fol trict Wa ot justified in m 


lows ‘or the proposals set forth 


der until its validity had been 
“AN ACT to repeal an at passed upon by the courts The Dis- 


of statutes, relating | j 
therenpon petit oned tor a review 
Wiiscot sur lakes . 


Opie of the state of 


ate and 


and reasonableness ol 
order bv the issuing agencies 


agen 


ind recreated to rea 


) When any eity or 
have constructed or 
seware system ct 


144.04, the outflow 


etropolital 


000 pe rsons 


the 
norgankt 


10912 
MS ¢ 
l nitrogen, 
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The Commissioners of the District ‘Be 
wise that the law was invali a 
there was grave doubt as to the 
the Dis 
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144.0 
pollution 
represented in ser ME assembly, «i < 
1) Following the hearing, the state 
ies on Sept (a 1948, athrme d their 
Section 1. 144.05(1) of the statutes i 
ection 4 } order of Julv 16 1948, in a respects 
except that the last date for submission 
144.05; we OF of preliminary plans was extended to 
owner sha mh bine T) mber 31. 1948. and the date for 
| uture co the submussi completed plans Was 
fro such syste may be dis 
An +] findings of fact the sec 
charged into ar stream or drain cor ; 
eae } eer ond order of the joint agencies stated : 
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n the law to whethel Lhe liminated irom Suen 


such inorganic phosphorus and inor- 
ganie nitrogen in the quantities dis- 
charged by the District treatment 
plants into the waters of Lakes Mo- 
nona and Waubesa contribute highly 
to the growth of blue-green algae of 
the type that results in serious nui- 
sance conditions in Lakes Monona, 
Waubesa, and Kegonsa; and that the 
removal or diversion of said sewage 
effluent from the waters of the above 
named lakes will diminish nuisance 
conditions in said lakes by reducing the 
frequency and intensity of the algal 
blooms. 


Petition for Judicial Review 


The Commission then filed a petition 
for judicial review under the statute, 
and among other things alleged: ‘*‘ That 
said order is not based on any violation 
by the district of any lawful standard 
relating to treatment of sewage or dis- 
posal of sewage effluent, nor upon any 
claimed violation of any requirement 
made by any existing statute or lawful 
regulation relating to the treatment 
of sewage or disposal of sewage efflu- 
eut; that the Madison Metropolitan 
Sewerage District asserts the right to 
continue to discharge sewage effluent 
from its modern, up-to-date, sewage 
and disposal plants of the quality and 
characteristics currently being pro- 
duced at said plants into the waters 
of the natural drainage area in which 
the district is located... .”’ 

The Court found that the order of 
the State agencies was contrary to the 
constitutional rights of the petition- 
ers; made in excess of the statutory 
authority or jurisdiction of the state 
agencies; and made and promulgated 
upon unlawful procedure. It there- 
upon reversed the order. 

An appeal by the state agencies from 
the court order is now pending before 
the Wisconsin Supreme Court. 


Further Legislation 


On March 8, 1949, there was intro- 
duced in the State Senate a bill to 
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amend the foregoing Chapter 69, Laws 
of 1943, with reference to the date on 
which the act becomes effective by pro- 
viding that all necessary construction 
for full compliance with the order 
shall be completed by November 1, 
1950. A substitute amendment was 
subsequently adopted by the Senate as 
follows : 


The people of the state of Wisconsin, 
represented in senate and assembly, do 
enact as follows: 


Chapter 69, laws of 1945, is amended and 
re-enacted to read: 


“144.05(1) of the statutes is amended to 
read: 


144.05(1) When any city or village or 
owner shall have constructed or shail in the 
future construct a sewage system ~omply- 
ing with section 144.04, the outflow or 
effluent from such system may be dis- 
charged into any stream or drain con- 
structed pursuant to law, but no such out- 
flow of untreated sewage or effluent from 
a primary or secondary treatment plant 
from a city or metropolitan sewage district 
comprised of 45,000 persons or more shall 
be discharged directly into, or through any 
stream, or through any drain, into a lake 
of more than 2 square miles and less than 
6 square miles in area located within 10 
miles of the system or plant of such city, 
or metropolitan sewage distriet. All nee- 
essary construction of plant, system or 
drains for full compliance with this subsee- 
tion in the discharge of untreated sewage 
or sewage effluent from all existing primary 
or secondary plants shall be completed by 
June 1, 1951, and the plans for any new 
system or plant shall include provisions 
for compliance with this subsection. The 
state committee on water pollution shall 
have the power and authority at any time 
to order and require any owner of an exist- 
ing plant to prepare and file with it, within 
a prescribed time, preliminary or final 
plans or both, for proposed construction 
to comply with this subsection. In lieu 
of the construction in compliance with the 
foregoing provision for diversion from 
such lakes, any owner of an existing plant, 
on or before June 1, 1950, or any owner 
ot a new system or plant prior to con- 
struction of such new system or plant, may 
file with the committee on water pollution 
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such plans for advanced treatment of 


effluent fror or secondary treat 


ment as in the judgment of said committee 

accomplish ibstantially the same 
results in eliminating nuisance conditions 
on such a ike i would be accomplished 
by diversion of secondary sewage effluent 
from said lake (without at the same time 
creating other objectionable or damaging 
esults), and such owner shall be exempt 


from the toregome,e provisions of this sub 


ection for diversion from such lakes upe 

approval of such plans and installation of 
dvanced treatment facilities and pr 

cedures in compliance therewith, provided 
that nothing shall impair the authority of 
said committee to re jure it any time pre 
liminar or final plans or both, for di 
versior construction person vio 
lating the pro ms of this subsection o1 
any order 1 oun turtheranece ot eon 


phance therewith shall forfeit to the stat 
not less than S100 nor more than $500 
for each violation, failure or refusal 
Each day of continued violation shall be 
deemed a separate offense No such pen 
be invoked during the time that 


any petition for review of an ordet 


pending under section 144.56 until final 
disposition thereot by the courts, if judi 
celal review 1 ought under ehapter 227 


CONFERENCE ON POLLU 


On January 27, 1950, there wall be 


held in El Paso, Texas, a conference on 


polluted irrigation waters The meet 
ing is being sponsored jointly by the 
Environmental Health Study Section, 
Ss. Pub Ilealth Service; the E 


Paso. Texas, Health Department; and 


the Texas Stats Ilealth De partment 


[he program will be devoted to dis 
eussions of general problems on irri 
vation waters | several western and 
southwestern states; current researel 
relative to the incidence and behavior 
of pathogenic organisms in irrigatior 


waters vegetable washings and SOLIS; 


cdiseussion ot epidem aspects 
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The bill has been passed by the Sen 
ate and is now before the Assembly for 
consideration.* 

It is of interest that in 1945 the 
University of Wisconsin undertook a 
research project covering a study of 
nditions in Wisconsin lakes, with 
particular reference to fish life, tertil- 
zation, weeds, and algal erowths As 
a part of this project an attempt is 
being made to find a practical means 
of providing a third or tertiary stage 
of sewage treatment for the removal of 
nutrient materials from sewage plant 
effluent 

This summarizes briefly the history 
of the disposal of sewage effluent at 
Madison. Two questions are posed 

1. What constitutes satisfactory sew 


age treatment? 
2. To what limits may municipalities 
and industries be required to go in an 
attempt to effect satisfactory sewage 


treatment 


*The substitute amendment as passed by 
Senate was subsequently } issed by the 
Assembly and approved by the Governor, be 


oming Chapter 435, Laws of 1949 


TED IRRIGATION WATERS 


In addition papers Willi be presented 


on the utilization of waste water, im- 
pounding and use of water of the Rio 
Grande, machines for vegetable wash- 
ing, present standards for irrigation 
water, and use of sewage sludges for 
soll improvement 

All persons interested in this phase 
of environmental health are cordially 


invited to attend the meeting. Copies 


of the program may be obtained from 


Mr. Irving Gerring, Executive Secre 
tary, Environmental Health Study 
Section, Division of Research Grants 
ind Fellowships, National Institutes 
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if Health, Bethesda 14, Md 
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CONTROL OF BACTERIAL NUMBERS IN 
CHLORINATED SEWAGE EFFLUENTS 


By Eniassen' anp Herman L. 


Professor of Sanitary Engineering and Research Assistant respectively, College of 
Engineering, New York University, New York, N. ¥. 


In a previous paper (1), a method 
was developed for the evaluation of 
the results of the disinfection of sew- 
age effluents by chlorination. It was 
shown that a rational method for the 
control of the chlorination process was 
to maintain a fixed value of chlorine 
residual in the sewage effluent after a 
given contact period in order to achieve 
stipulated coliform kills. The purpose 
of the research reported herein was to 
develop the above method to the point 
where it could be applied to practice 

in this case, to the primary clarifier 
efluent from the sewage treatment 
plant at Ridgewood, N. J. 

Relationships were developed be- 
tween chlorine dosages and chlorine 
residuals at various contaet periods and 
the most probable number (M.P.N.) 
of coliform organisms per 100 ml. of 
effluent. Such relationships, when de- 
veloped for specific plants, would en- 
able designing engineers to make an 
economic comparison between the cost 
of retention tanks for each contact pe- 
riod and the cost of chlorine. They 
would also serve as a guide to plant 
operators in determining chlorine dos- 
ages and chlorine residuals necessary 
to comply with the M.P.N. require- 
ments of regulatory bodies having 
jurisdiction over the abatement of 
stream pollution. 

1 Now Professor of Sanitary Engineering, 
Massachusetts Institute of Technology, Cam 
bridge, Mass. 

2Now Sanitary Chemist, Environmental 
Health Center, U. 8S. Publie Health Service, 
Ohio. 


Experimental Procedure 

Samples of primary clarifier efflu 
ent were obtained from Ridgewood, 
N. J., on twelve different days and at 
different hours during the days. The 
chlorine demand of each sample was 
determined by the orthotolidine test, 
using the standard 10-min. contact 
time. Each sample was divided into 
four 1-liter portions. Chlorine solu- 
tion was added to each portion at 
dosages equal to 100, 133, 167, and 200 
per cent of the chlorine demand. At 
the end of each of five specified con- 
tact periods—namely, 5, 10, 15, 20, and 
30 min.-—50-ml. portions were with- 
drawn aseptically into sterile sample 
bottles. Each bottle contained 0.5 ml 
of a 10 per cent solution of sodium 
sulfite, which reduced the remaining 
chlorinous compounds to inactivity. 

At the time of withdrawal of each 
50-ml. portion, chlorine residuals were 
determined by means of orthotolidine. 
Analyses were made of each portion for 
the M.P.N. of coliform bacteria using 
the partially confirmed test, with bril 
liant green lactose bile as the con- 
firmatory medium. Four dilutions, 
with three tubes at each dilution were 
used on a single sample to determine 
the M.P.N. of coliform organisms. The 
validity of this technique has been 
justified in the previous paper (1). 


Sewage Characteristics 


The sewage used in these experi- 
ments was a fresh domestic sewage hav- 
ing an average B.O.D. of 110 p.p.m. 
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The M.P.N. per 100 M1. Coliform 
Bacteria and Chlorine Demand of Primary 
Settled Sewage from Ridgewood, N. J. 


tion time of approximatel wail 
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TABLE Il. Average Chlorine Residuals with 
Various Contact Periods and 
Chlorine Dosages 


\ Residual Ct n 
25M 
6.4 150 
O50 
$4 150 
12 3 0.14; 0.10 0.08 0.05) 0.04 
133 7.0 | 0.56 0.52) 0.50, 0.46) 0.42 
d > 
y= 167 8.8 | 1,22) 1.20) 1.14) 1.07} 1.01 
a8 25 M 200 10.6 | 1.80) 1.77) 1.74) 1.69] 1.63 
6.4 25 M 
7.0 4.5 \ for one contact period as an example 
The chlorine residuals obtained on each 
thousand 


f the twelve days’ samples have been 
averaved for eac 


and the fir 


h of the four dosages 
through a settling tan! 
through a settling tan 


values in each group were so close that 


irithmetic averages are justified. The 


contact periods 


ilorine demand and the 
jiform bacteria of th: 


verage 10-min. chlorine demand of 
amples obtained on each of the twelv ie aye 
ooh the sewages noted in Table I was 5.3 
in Table I 
».pn rhis is equivalent to the aver- 
' ave chlorine dosage in the first series 
Results 
of runs at 100 per cent of the chlorine 
These experiments involved a total demand 
£ 240 separate runs To conserve Table Il presents the average chlo 
space » attempt will be made to rine dosaves and residuals obtained in 
nt the individual results except these experiments 
- T T T T T T 
CHLORINE 
DOSAGE = 
6 + + + 
a 
a 
12 = T T 
& | 8.8 p.p.m 
| 
,08 + t + + + + = 
< 
a | 
70 ppm 
© 04 + + 
53apm 
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CONTACT PERIOD - MINUTES 


FIGURE 


1.—Effect of contact time on residual chlorine at various chlorine dosages. 
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2,000 
M.P.N. vs. RESIDUAL CHLORINE 
IN SETTLED SEWAGE 
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= 
\ 
\ 
| 
04 1.6 20 24 
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FIGURE 2. 
These results have been plotted in right, more or less within the limits of 
igure 1, which shows the rate of de- the two dotted lines shown, represent 
ase in chlorine residuals with time. ing one standard deviation, o,, from | 
Each curve represents the average chlo- the mean. Because of their diversity, 
rine dosage noted, corresponding to the results cannot be averaged, but ” 
100, 133, 167, and 200 per cent of the must be resolved by statistical methods 
average chlorine demand. Each point Similar curves were drawn for the 
on the curve represents the average of data from the 5-, 10-, 20-, and 30-mir 
. twelve runs contact periods, but are not published 


In Figure 2 the results of M.P.N. and in this paper. These graphs were in- 


ture 


put 


residual chlorine determinations have terpreted in the manner described for 
been plotted for each of the 48 runs the 15-min. contact period. 
at the 15-min. contact period. The na 


that the results are frequently diverse In order to arrive at the curve of 


bacteriological analyses is such Evaluation of Bacteriological Data 


exhibit a definite trend. In Fig best fit for the data shown in Figure 
2 this trend is downward to the 2, the method of least squares was 
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Inasmuch as M.P.N. values 


are based on geometric ratios of dilu 


tions 
logaritl 


tion wi 
! 


it was desirable to consider the 


each M.P.N 


en relating it to the corre spond 


m determina 


ing chlorine residual 


Var 


tions we 
function 


expoter 


ships bety 


the M 


vas 
fit whe 


in whi 


organi 


hy ort note lidine test 


nstants depending on contact time a + bk 
and sewage characteristics is better than the linear equation, log 
The comparison of degree of fitness N = a— dR, when all contact periods 
of the linear equation in the form of — are considered. The reciprocal equa 
low N bR against the reciprocal tion descends more rapidly as residuals 
curve mentioned above may be mad increase, showing the pronounced effect 
by standard statistical methods (2 of small residuals. Similar compari- 
By nuting the standard error of sons were made with the other types 
the estimate, 8,, for each of the curv of curves noted above. The reciprocal 
and iting these to the standard ae relationship gave the best fit for all 
viation o,, the degre f correlatior except the 5-min. period and conse 
mav be measured. For the st ht quently was adopted for each contaet 
line this is known as the ~oefficient of period 
orrelation. r; for anv curvilinear Standard methods of statistical 
function it is known as the index of analysis (2) were employed in arriv 
rrelation. p. In both cases, the re ing at the value of a and hb for each of 
TABLE III. -Comparison of the Characteristics of Linear Correlations 
and Reciprocal Curvilinear Correlations 

L134 0.102 1.512 0.240 0.52 0.45 

0.452 0.649 230 O.800 0.48 0.53 

0.526 0.672 0.664 1.180 0.45 0.66 

”) 0.542 1.132 0.732 552 O51 0.52 

u) 0.671 1.504 0.671 1.640 0.00 0.23 
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chlorine residuals and 


PN. of coliform bacteria It 
reciprocal type of 
l u a+b r, wave the best 


n all of the contact periods were 


eu en applied to the data 


rure 2, this funetion takes thi 


log bh 


h N is the M.P.N. 


sos. R is the chlorine residual 
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lationship is expressed by 


S 
or p = \ 
Ty 


Because S, can never be larger than y, 


y 
the ratio of S,°/e can never be 
greater than unity. The smallest pos 
sible value of r or p would oceur if 
there were no relationship existing be 
tween the two variables—namely, chlo 
rine residual and M.P.N.—at each econ 
tact time If the 
rved 


relationships were 
perfect, and all points fell 


on the curve. the value of r or p would 


The results of correlation tests be 
tween the linear and reciprocal eurvi 
linear equations for residual vs. M.P.N 
relationships are shown in Table ITT. 

It is evident that the reciprocal 
eurvilinear relationships 
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ley TABLE IV.—Values of Constants in Recip- 
14 rocal Curvilinear Equation Expressing the 
: Relationships of M.P.N. and Residual 
t Chlorine for Various Contact Periods 
" Contact Time (Min 
Constant 
10 15 20 
{ e a 0.17 | 0.21 | 0.28 | 0.65 | 1.91 
4 b 0.32 | 0.74 | 1.04 | 1.02 | 0.47 
| the contact periods. These values are 


noted in Table IV. The curves result- 
ing from these equations are presented 


in Figure 3. 
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Prediction of Disinfection Results 


Assuming a normal distribution of 
results of bacteriological analyses, 
where chance alone governs the devia- 
tion from the curves shown in Figure 
3, each curve becomes the median line 
of results. The assumption of normal 
distribution, although not rigidly true, 
may be considered valid for these tests 
Thus, each curve shows that 50 per 
cent of the time the results of M.P.N. 
determination will be less than the 
values noted on the curves for each 
contact period. 


10,000 \ 
5,000 
| MPN. vs RESIDUAL CHLORINE 
IN SETTLED SEWAGE 
2900 AFTER CONTACT PERIODS OF 
5 TO 30 MINUTES 
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© | 
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‘0 04 OB 12 
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FIGURE 3. 
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Specifically, the curve in Figure 
shows that if a chlorine residual of 
0.2 p.p.m. exists after a 15-min. contact 
period, the probabilities are that the 
chlorinated primary effluent at Ridge 
wood would have less than 100 col 
form organisms per 100 ml. of sewag: 


50 per cent of the time. This is the 


frequency basis on which pollution 
abatement control agencies establis! 


their standards. In other words, ope 


itors are given a 50-50 chance of meet 
ny specified bacteriological standards 
These data and resulting curves show 
the chlorine residuals and = eontact 
times necessary for a ertain sewaue 
fluent to meet these standards 
Another statistical method worthy 0 
msideration is that employing the 
standard deviation, oy, to determine the 


range of results which might be ex 


pected with certain frequencies of oc 
urrence The dotted lines in Figur 
» show the limits of o, each side of 
the curve These lines indicate that 68 


+ 


per cent of the time the values obtained 
will lie between the dotted lines It 
is apparent in Figure 1 that most of 
the plotted points do lie between these 
lines Thus, with a residual of O4 
p.p.m., M-P.N. values between 4 and 
500 will be obtained in 68 per cent of 
the observations made with a 15-min 
contact period 
Significance of Results 

The results shown in Figure 3 at 
significant to designing engineers and 
plant operators. The importance ol 
outact time is clearly emphasized 
For instance, with a residual chl 
content of 0.4 p.p.m., the M.P.N. per 
100 ml. of the effluent after a 5-min 
ontaet period was 2,000 After 10 


orine 


min. it was 100; after 15 min. 30; 
after 20 min., 10; after 30 min ; 
rhe greatest kill comes in the first 5 


min.. but the additional kill obtaine 


during t following 5 min. would 
make a 10-min. contact period desir 
able in most instane Whether addi 


Tiona ntact time Is necessar\ can 
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be determined by an economic analysis 
of the cost of contact tank construction 
versus the capitalized eost of chlorine 
to achieve an effluent of similar quality 
Before such an analysis can be un 
dertaken, it is necessary to determine 
the chlorine dosage required to achieve 
the desired residual after specified con 
tact periods. Figure 4 shows the re 
lationship between chlorine dosages 
and residuals after contact periods of 
5, 15, and 30 min. These curves apply 
0 the primary settled sewage at 
Ridgewood, N. J., and are based on 
results obtained during the course of 
the experiments reported in this paper 
Reference is made to Figure 1 show 
ne the effeet of contact time on chlo 
rine residuals It is evident that the 
residual deereases very slowly with 
time, the reason being that the residual 
hlorine exists as combined available 
‘hlorine-—chloramines and organic 
hlorine compounds which release 
chlorine very slowly. Thus, it takes 
only a slight additional dosage of chlo 
rine to maintain a certain residual 
after 30 min., as compared with 5 min 
For example, referring to Figure 4 
to obtain a residual of 0.4 p.p.m. after 


5 min. requires a dosage of 6.4 p.p.m., 


PRM 


SAGE 


RINE 


C 5 20 
RESIDUAL CHLORINE PPM 


FIGURE 4.—Chlorine dosages required 
to obtain specified residuals after various 
contact periods with settled sewage. 
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TABLE V.— Effect of Contact Time on Residual 
Chlorine and M.P.N. After Dosage 
with 6 p.p.m. of Chlorine 


0 
Orthe ine R lual 0.30 O85 020 
p.p.ta 

per 100 m 8,000 


whereas the same residual after 30 
min. would require a dosage of 6.9 
p.p-m. 

Therefore, chlorine dosage is not as 
significant a factor as contact time in 
achieving greater kills of coliform bae- 
teria Cross-reference to Figures 3 
and 4 indicate that 64 p.p.m. of ap- 
phed chlorine will result in a M.P.N. 
of 2.000 after o min., whereas 6.9 p.p.m. 
will result in a M.P.N. of 3 after 30 
min., both dosages giving the same re- 
sidual of 0.4 p.p.m. after their respec 
tive contact periods 

To determine the effect of equal dlos- 
ages and various contact periods, con- 
sider the addition of 6 p.p.m. of ehlo- 
rine to the primary settled effluent at 
Ridgewood. Using Figures 3 and 4 in 
conjunction, the expected results will 
be as shown in Table V 


Practical Applications 


The methods developed in this paper 
have a direct application to the design 
and operation of chlorination systems 
where sewage characteristics are known 
and chlorination to an orthotolidine 
residual will be practiced. Although 
twelve samples were used in the above 
work, previous studies (1) have shown 
that ten samples will suffice. There 
fore. chlorination tests should be per 
formed on ten samples of sewage taken 
from th 
applied in the plant. These samples 


e point where chlorine will be 


should be taken on ten different days 
and at different times of day. Chlorine 
dosages should range from 100 to 200 
per cent of the standard 10-min. chlo 
rine demand, preferably in four groups 
of 100, 133, 167, and 200 per cent of 
the demand. Contact periods should 
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be chosen in accordance with the aver 
age period in the existing plant, the 
period required by the state depart- 
ment of health, or the range of periods 
being considered by the designing engi- 
heer. 

By interpreting the tests as outlined 
herein, it will be possible to determine 
the chlorine dosage and chlorine re- 
sidual necessary to achieve the desired 
M.P.N. of coliform bacteria in the 
effluent. Furthermore, the results will 
enable the designing engineer to evalu- 
ate the cost of constructing chlorine 
contact chambers of various sizes 
against the capitalized cost of chlorine 
at each contact period. 

If enough tests were performed in 
various plants of any particular state 
it should be possible to correlate the 
data and establish a rational basis for 
the design of chlorine contact eham 
bers. The need for this rational basis 
of design of contact chambers was 
brought out by Faber (3) in his survey 
of the heterogeneous chlorination regu 
lations of state Cepartments of health 
throughout the country. 


Summary 


Chlorination experiments were per 
formed on the primary clarifier effluent 
from the sewage treatment plant at 
Ridgewood, N. J. Samples were taken 
on twelve separate days at dosages 
equivalent to 100, 133, 167, and 200 per 
cent of the standard chlorine demand 
of each day’s sewage. Chlorine resid- 
ual tests, as measured by orthotolidine. 
and M.P.N. determinations of coliform 
bacteria were made after contact peri- 
ods of 5, 10, 15, 20, and 30 min. 

The results of the tests for each con- 
tact period were plotted on semi-loga- 
rithmie paper and analyzed by statisti- 
eal methods to determine the equation 
which would best express the relation. 
ship between M.P.N.’s and chlorine 
residuals. It was found that a recipro 
cal curvilinear function was the curve 
of best fit when all contact periods were 
considered. Standard deviations and 
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coefficients of correlation could be de 


termined for each eurve 


Using the equations, curves were 
plotted for each contact period These 
curves showed the value below which 


the M.P.N. of coliform bacteria could 
be expected to fall 50 per cent of th 
time at each chlorine residual! Rela 
tionships of M.P.N’s, residuals, and 


ontact times were presented on one 


‘hlorine dosages necessary To 


graph 
ichieve certain residuals were also ob 
tained during the course of the exper! 
ments 

Similar graphs ean be developed 
inv sewage treatment piant by running 
the The 
used as a to 
the 


tests results can be 


above 


chlorine 


M.P.N. of 


eoliform 


the control of 
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bacteria in sewage effluents and in the 
establishment of rational bases for the 


design of chlorine contact chambers 
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SEPTIC TANKS: DESIGN AND PERFORMANCE * 


By Harvey F. Lupwie 


Consulting Engineer, Ludwig Bros. Engineers, Pasadena, Calif. 


2), stud- 
ies have been described in which field 


In earlier discussions (1 


tests were made to compare the per 
formances of septic tanks having dif 
ferent proportions of length to width. 
Specifically, it was attempted to de- 
termine whether large septic tanks 
formed by placing in series a number 
of smaller ones is good practice; that 
is, does the larger tank thus formed, 
with its higher ratio of length to 
width, produce as satisfactory an efflu- 
ent as a single tank of conventional 
proportions, when both are loaded at 
their rated capacity? The question 
arises because most health departments 
throaghout the United States require 
that the length-width ratio for septic 
tanks not exceed 3:1. 

This question is of much practical 
significance because of the economy 
which may be effected by constructing 
large septic tanks simply by placing in 
series a number of precast single-tank 
units. The single units are fabricated 
in such a way that their end walls and 
intermediate baffle walls may be left 
out. The elongated tank is made up 
with only a single baffle wall, and hence 
is a two-compartment tank of slender 
proportions. Over the last 20 years 
several hundred of these elongated 
tanks have been instailed at vari- 
ous places in California, principally at 
schools, at costs much lower than the 
costs of casting specially-designed con- 
ventional-type rectangular reinforced 
For example, a 5,000 
gal. tank designed aceording to the 


conerete tanks 


* Presented at Twenty-seeond Annual 
Meeting, Arizona Sewage and Water Works 
Preseott, Ariz.: April 1-3, 


Association: 


1949 


usual health department regulations, 
having a liquid depth of 5.0 ft. and 
a length-width ratio of 3:1, would be 
20.1 ft. long and 6.7 ft. wide. ‘To con- 
struct such a tank requires careful 
excavation, double-forming, rein- 
forcing specially designed and placed 
The same capacity may be obtained 
more economically by placing in series 
seven of the precast units, each of 
which has a liquid capacity of 750 gal. 


Comparative Field Tests 


This successful record of experience 
led to the establishment of an actual 
field comparison under controlled econ- 
ditions of the results effected by a 
conventional-type or ‘‘standard’’ ree- 
tangular tank of 800-gal. liquid capac 
ity, having a liquid depth of 4.0 ft. 
and a length-width ratio of 2.5: 1, and 
by an elongated-type or battery tank 
of 5,250-gal. capacity made up of seven 
of the precast units. The two tanks 
(Figure 1) employed for the study 
have been tested under identica! condi- 
tions for a period of 15 months, for 
both uniform flow and surge flow econ- 
ditions. In these tests the exact con- 
tents of each tank was displaced each 
day, over a 12-hr. period, six days each 
week. For the uniform flow tests, a 
steady flow was maintained over the 
12-hr. period. The surge tests were 
conducted by charging the tanks six 
times daily with batches of sewage 
each equal to one-sixth of the tank ea- 
pacity. Each batch was added over a 
period of approximately 7 min. The 
sewage employed for the tests was sani 
tary sewage taken from the Monrovia, 
Calif.. municipal outfall, and consid- 
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ered to be typical Southern California 
domestic sewage 


Composite daily sewage samples of 


ind effluent flows for hot! 


ie influent 


tanks were analyzed for suspended 
solids and settleable solids and some 
times for B.O.D 
s months of the study show 


that the elongated tank effected a 


Results for the first 


vreater efficiency for both uniform and 
urge flows. In the first S-month pro 
vram the only sludge materials present 
n the tanks were those accumulating 
from the sewage passing through the 
tanks, and at the end of the initial 
period there was in both tanks only a 
few inches of bottom sludge and pra 
tically no surface mat Beth tanks 
therefore, may have been operating 


under optimum conditions The ues 


tion then was raised whether the rela 
tive performances of the standard and 
longated tanks might be altered when 

e had 


been eolleeted, as HW this case there 


an appre iable quantity of sludyg 
might be some carry-over ot sludge ma 
teriais in the elongated tank due to its 
vt \ } her 
ties. Aceordingly, in December, 1945 


there was added to both tanks in iden 


displa ement veloc! 


‘al fashion an amount of sludge equal 
to one-third of the liquid depth of the 
tunks This amount is commonly con 
sidered the sludge depth at which 
septi tanks should be pumped to pre 


vent rapid falling off of tank effi 
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nev due to further sludge accumu 


lation The added sludge was obtained 
partly from a school septic tank that 

ul not been pumped for three years, 
and partly from a municipal septic 
tank that had not been pumped for an 


even longer period. In both instances 
approximately 13° per cent of the 
sludge volume was added to the stand- 
ard tank and the remaining 87 per 
cent to the elongated tank n propor 
tion to their relative volumes. In 
both tanks the sludge was distributed 
uniformly over the entire tank length, 
including both primary and secondary 
After allowing a 1- 
month period for equilibrium condi 


compartments 


tions to be attained, the test program 
was re-commenced Uniform flow con 
ditions were employed during January 
and February, and surge flows over the 
5-month period March throug! July 

The results of these later tests, to 
vether with the earlier data, are sum 
marized in Table I In the presence 
of the heavy bottom sludge layer the 
performance of both septic tanks was 
eonsiderably less than in the earher 
tests. Periodie bubbling of the sludge 
masses was observed in both tanks, and 
this sometimes resulted in heavy dis 
charges of suspended matter. How 
ever, the relative superiority of the 
elongated tank was found to be greatly 
increased under the condition of heavy 


oadings. The inerease in 


TABLE I.-Summary of Test Data for Comparative Study of Elongated and 
Standard Septic Tanks (July, 1948, to July, 1949, Inclusive) 


tae I f No. D N 

Vdded 
Suspended No Uniform 75 
Suspended No Surge is 
Suspended Ye Uni n 
Suspended Ye Surge 128 
Stet able No Uniform 75 
Settlea No Surge 
Set tleable Yes form 
sett Yes Surge 128 

Ave 


Inf 

1) “ 

d 

lat I 

75 247 go 80 
30 333 
620 
SS 15} 
75 10.3 a1 
30 13.8 O44 
1) 27.0 O14 814 
82 2.4 35 
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superiority of the elongated tank is at- 
tributed to its much greater capacity 
for absorbing surge flows, as indicated 
by the nurnber of days when the tank 
effluent contained more settleable solids 
than the influent. Out of the total 
number of test days sampled, namely 
this condition of excessive dis- 
harge occurred 31 times with the 
standard tank, and only 5 times with 
the elongated tank. Another indica 
tion is the comparison of total mass 
of solids received and discharged by 
the tanks during the 82 days sampled. 
The total volume of settleable solids 
received by the standard tank was 192 
val., and the total volume discharged 
was 255 gal. The corresponding fig 
ures for the elongated tank were 1,260 
gal, received and 432 gal. discharged 
Actually, therefore, the respective 
over-all efficiency for removing settle- 
able solids was plus 66 per cent for the 
elongated tank and minus 35 per cent 
for the standard tank These values 
are different from the efficiencies shown 
in Table [ because in computing the 
values in Table | a condition of exees 
sive discharge on any day was con 
sidered as zero efficiency for that day, 
rather than as a negative efficiency 
In summary, it may be concluded that 
the more critical the operating condi 
tions for the tanks, the better has been 
the relative performance of the elon 
vated tank 

These results are believed to be con 
sistent with theoretical considerations. 
Actually a septic tank provides three 
distinct functions: (1) primary elari- 
fication, to separate out settleable and 
floatable materials; (2) storage and 
digestion of these separated materials ; 
and (3) bioseptic treatment of the non- 
settleable suspended particles, through 
contact with a septie environment, to 
change the character of these particles 
from a gelatinous nature to a non-gela- 
tinous nature, so that the effluent dis- 
charged from the tank may be filtered 
relatively easily through the soil with- 


out clogging of the soil pores. With 
respect to the first function, the per- 
formance of the elongated tank should 
be better because the higher ratio of 
length to width minimizes short cir- 
cuiting, particularly under conditions 
of surge flow. Although this higher 
ratio does result in proportionately 
higher average lineal displacement 
velocities, these velocities are so small 
that they are believed to be negligible, 
even in elongated tanks made up of as 
many as 15 units. The second and 
third functions probably are little af. 
fected by the length-width ratio, but 
with respect to the third function 
septic tank performance should be bet 
ter for shallower depths. With a 
shallower depth, the horizontal areas of 
bottom sludge and surface mat which 
are exposed to the sewage flow are 
proportionately greater; thus a greater 
contact area and a greater degree of 
bioseptic treatment should be prov ided 
Actually the precast units utilized for 
the test have a liquid depth of only 39 
in., whereas the standard tank has a 
depth of 48 in., this being the minimum 
depth acceptable by most health de 
partment regulations 


Conclusions 


1. Comparison of the performance 
of a 5,250-gal. elongated battery-type 
septic tank with an S800-gal. standard 
tank, with both operating at their rated 
capacities, showed a superior perform 
ance by the elongated tank, under con 
ditions of both uniform and. surge 
flows, and both in the presence and ab 
sence of heavy sludge accumulations 
The relative superiority is greater in 
the presence of heavy sludge loadings 

2, Septic tanks with length-width 
ratios higher than the 3:1 ratio com- 
monly specified, and of depths shal 
lower than the 48-in. minimum com 


monly specified, may effect a better 


degree of treatment than do standard 
tanks. 


3. Limiting values for the length 
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Width ratio and for depths are not a depth as shallow as 30 in. are be 
known, but a ratio as high as 20:1 and lieved to be satisfactory 
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ILLINOIS STRENGTHENS STATE POLLUTION F 
CONTROL AUTHORITY I 
Even though the Illinois Sanitary subdivision, government avency, mu 
Water Board Law has, for a number _ ni ipality, public or private institu- 
of years, been considered one of the tions, industry co-partnership, asso eas 
most effective of state pollution con ciation, firm, trust, estate, or any other I) 
trol authorities, the Illinois legislature entity whatsoever is failing or omitting 
further strengthened the authority of or about to fail or omit to do anything 
the Board in the 1949 legislative ses- required of it by law, or by any order, : 
sion decision, rule, regulation, direction or 
The amendments, in addition to the requirement of the Board, issued or 
pollution abatement powers already as made under authority of this Act, or e 
signed the Board, included new au s doing anything or about to de any is 
thority to prevent pollution by giving ;)3, g¢ or permitting anything or about 
the Board jurisdiction over ‘‘all sub to permit anything to be «lone, contrary ; 
tances and materials which pollut to or in violation of the law or an} " 
threaten to pollute, or tend to pollute’’  (pqor. rule, regulation, direction or re te 
surta and underground waters I quirement of the Board, issned or made | 
the recent changes, the Sanitary Wate) nder authority of this act.”’ ie 
Board was given the right to adopt . : 


Whenever « mplaint of pollution of 
ind’ enforce rules and regulations fo 


} 


surface or underground waters shall 
be filed with the Board, the Act makes 


t mandatory that the Board investi 


submission of data relative 
s or extensions in sewerage sys 


tems, for the preparation and submis 
pre] gate and if pollution is found makes 


opera ne" t the duty of the Board to proceed 
technical competency of operation per provide for a fine of $100 a day or by | 
sonnel of sewerage systems imprisonment for 50 days, or both, | 
(one of the mportant hanges continuance of such 3 
volved violations. The amended au violation or failure constituting a 
thority permits action in the Circuit 
Superior ¢ irt by means of manda rhe amended Act was passed eens 
tory or prohibitive injunctions ‘wher mousiy by both houses of the legisla 
ver the Board shall be of the opinion ture and was co-sponsored by repre- 
that any person or persons, individua sentatives from both major political 
publ ite rporation, politica arties 
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Industrial Wastes 


Feasible methods for treating spent 
liquor from the sulfite pulping industry 
have been very difficult to develop and 
even today few processes can be con- 
sidered successful on more than a rela- 
tively small seale. The stream pollu- 
tion aspects of the problem have been 
recognized as serious since the first 
commercial exploitation of the sulfite 
pulping process about 70 years ago. 
Agitation against disposal by dilation 
has grown with the years, accented by 
costly damage suits and many propo- 
sals for restrictive legislation. 

Quite aside from the pollution prob- 
lem inherent in the sulfite pulping 
process there is an economic problem 
of growing importance which is eon- 
cerned with the portion of the wood 
that goes to waste. The magnitude of 
the problem can be realized when it is 
considered that dry wood costing the 
pulp mill as much as $20 per ton 
yields only 950 Ib. of cellulose pulp. 


With the exception of minor losses of 


volatiles in the blow off and relief gases, 
the remaining 1,050 Ib. of wood sub- 
stance are dissolved in the cooking 
liquor and are wasted to the streams. 
In these discarded wood solids are some 
750 lb. of lignin (the cementing sub- 
stance which binds the cellulose fibers 
into wood substance), 250 lb. of wood 
sugars, and perhaps 50 Ib. of resins 

* Prese nted at 22nd Annua! Convention, 
Central States Sewage Works Association; 
Chieago, Il.; June 17-18, 1949. 


BIOLOGICAL TREATMENT OF SPENT LIQUOR FROM 
THE SULFITE PULPING PROCESS * 


By J. M. Houpersy anp Avertu J. 


Coordinator and Technical Director, respectively, The Sulphite Pulp Manufacturers’ 


Research League, Inc., Appleton, Wis. 


WILEY 


and various other wood substances that 
may be grouped under the head of 
extractives. These organie substances, 
were they easy to recover, would be 
quite valuable in various ways, not the 
least of which, in these days of high 
fuel costs, would be as a source of heat 
capable of supplying most, if not all, 
of the steam requirements of the pulp 
mill, 

It is not surprising to find many 
erities who fail to understand why a 
pollution problem and an economic loss 
of this order could persist over a period 
of so many years. 

The answer lies in three principal 
attributes characteristic of sulfite waste 


liquor (SWL 


1. The great dilution of the organic 
matter. 

2. The corrosive properties of the sul 
furous and acetic acid content. 

3. The ash- and seale-forming proper 
ties, which stem from the ealeium base 
cooking acid used in the process. 


All three of these factors have served 
to deter development of practical meth- 
ods of treating the spent liquor; but the 
first, concerned with the large volumes 
to be handled, has perhaps proved the 
most serious single handicap. For the 
average 100-ton sulfite pulp mill, which 
uses 210 tons of pulpwood, the normal 
waste volume totals around 5 m.g.d., 
and includes 110 tons of wood solids 
in solution. Of this amount, it is pos- 
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sible to segregate some 0.3 m.g.d. of 
relatively strong liquor containing up 
to 90 per cent, or about 100 tons of 
the dissolved solids Even this frac 
tion, running around 10 per cent solids 
content, presents a serious handling 
problem For use with existing, ae 
cepted methods of utilization, the con 
centration has been too low to permit 
recovery of values competitive with 
other cheap sources of heat, of sugar, 
ete. On the other hand, the waste has 
been found to be too strong to permit 
economic lisposal by standard bi 

logical methods of waste treatment 


The remaining 4.7 m.g.d. is composed 


of dilute wash water in wl ich about 10 
tons of wood solids are dissolved The 


population equivalent of the combined 
wastes is about 300,000 

The research group the writers rep 
resent was organized in 1939, with a 
membership of 13 Wisconsin and 
Michigan pulp mills, and culminated 
the recognition of certain facts 


1. No process was known that was 
‘apable of economically treating and 
disposing of SWL 
2. Few, if any, pulp m lls econld hope 


to finanee alone the laboratory re 


search, pilot-plant development, and 


final commercial-seale testing of new 


processes 

First efforts of the new organization 
were ( ected toward a thorough sur 
vey of the then existing methods and 
ideas. Of these, some 44 different ones 
have been studied to date, ranging 


eal, and biol il treatment How 
ever, because more than 80 per cent o 
the 5-dav B.O.D. acerues from the con 
tent of wood sugars and their deriva 


tives pre sent n SWL much emphasis 


in terms of research funds and of 
man has been directed toward 
biological 1 t! ls of treatment to re 
move or destroy these compounds 


This pauper outl nes the eonelusions 
drawn from the first 10 years of work 


conducted by the Sulphite Pulp Min 
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facturers’ Research League, Ine., on 
f disposing of SWL 


vical methods of « 


certain of these research 


projects now appear very promising, 
but even the commercial-size yeast 
plant, after the first 6 months of op 
eration, remains in an experimental 
status, due to high costs inherent in 
any process for handling SWL and 
the need for recovery of firm values 
if the process is to be economically 


practical 


Activated Sludge Treatment 


At the time the research program 
was first being organized, the work on 
laboratory evaluation of activated 
sludge treatment of SWI, being ear- 
ried out by Sawver (1 2) under the 
auspices of the Wisconsin Alumni Re 
search Foundation at the University of 
Wisconsin, was closels followed. 
Sawyer reported B.O.D. removals as 
high as 95 per cent in treating dilute 
SWL by this method, and the review 
was designed to explore the feasibility 
of setting up pilot-seale trials. How 
ever, the laboratory experiments ulti 
imately showed certain difficulties con 
cerned with settling sludges and with 
foaming problems to be so serious at 
practical load levels as to preclude 
further work at that time. Sawyer 
found the ecaleium content of the waste 
liquor prone to transfer to the sludge, 
increasing 1ts density and causing set 
ling out, even under the most inten 
sive aeration. The lignosulfonic acid 
content of SWIL is surface active and 
leads to intensive foaming properties, 
which have seriously interfered with 
conventional aeration processes wher- 
ever tried In the activated sludge 
yrocess, foaming was found to lft the 


sludge, and even to carry it from the 


reaction chamber unless special meas 
ires were taken to break the foam 
Chemical defoamime agents, such as 


sulfonated oils, were effective in de 


stroying foam, but had to be fed con 


such quantity as to be 


ineconom 
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Although no encouragement was 
given to study the activated sludge 
process on a large seale because of the 
low levels of loading indicated as feas- 
ible and due to the aforementioned 
difficulties, still this process does seem 
to be conditionally capable of remov- 
ing substantially the whole of the 
recognized stream pollution character- 
isties of this waste liquor. No alterna- 
tive methods of biological treatment so 
far studied have shown promise of 
removing as much as 95 per cent of 
the B.O.D.; nevertheless, this goal is 
set. Apparently, the diverse flora of 
a balanced activated sludge contains 
individual organisms which in the ag- 
gregate can attack and consume nearly 
all of the wood sugars and the sugar 
breakdown products responsible for 
the 5-day B.O.D. of SWL. 


Trickling Filter Treatment 

Study of application of the trickling 
filter process to treatment of SWL 
was carried out as a major project 
continuously during the first 5 years 
of the research work, and was followed 
by another 2 veats of concluding stud- 
ies conducted in cooperation with the 
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National Council for Stream Improve- 
ment. Initial work in the laboratory 
and with 30-in. pilot filters (Figure 
1) has been reported (3). Pollution 
removal in terms of B.O.D. was shown 
to run as high as 745 per cent on 
throughout, with loadings indicated as 
much more promising than for acti 
vated sludge. Subsequently, a 15-ft 
pilot filter (Figure 2) was constructed, 
but this larger unit served to point out 
many problems not previously recog- 
nized, and which have since resulted in 
an unfavorable economie picture. 

These later studies have not been 
completely detailed and summarized 
for publication, but the conclusions on 
the trickling filter process may be out- 
lined briefly as follows: 


1. Raw, untreated SWL ean be 
treated on a trickling filter with B.O.D 
removals averaging 65 per cent, as 
based on the waste liquor actually proc- 
essed, and possibly running as high as 
75 per cent when conditions are so con- 
trolled as to be particularly favorable. 

2. Favorable conditions, however, are 
apt to be very difficult to maintain in 
continuous operation because : 
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FIGURE 1.—Flow sheet for 30-in. trickling filter pilot plant. 
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FIGURE 2.—Pilot plant using 15-ft. diameter trickling filter. 


ethic int aeration Is hindered by Vers la re and expensive installa 
hea rrowth on the filter, wit! tions would be required 
esultant ponding problems 


especially where small media ar a. Approximately 8 acres of filter 
ised Rock grading not less area 6 ft. deep would be re 
quired to handle SWL from 100 


tons of pulp production daily. 


than 4 in. in the largest diameter 
has been best in this respect 


Season: temperature changes b. Filter media must be acid re 
have important effects on oper sistant 

atine efficien Vy, and may he c. Filters, tanks, and other vessels 
more than ordinarily diffieult to ordinarily constructed of eon- 
handle due to the size of the ‘rete would have ti be tile lined 
nstallations required d. All piping, valves. pumps, and 
High acidity results in low oper operating controls would have 
iting pH and leads to produ to be fabricated from 316 stain 
tion of a characteristic flora less steel alloy 


high in molds and veast and de 
4. Nitrogen and phosphorus nutri 


ficient or devoid of the balanced 
‘mal ents required by the process would be 


flora characterist! norma 
filters. In particular. the higher e@Xpensive and there would be but 
plant and animal forms are small hope of recovery of more than a 
missing in the biota. This prob fraction in the form of saleable sludge 
ablv contributes to periodic un 5. Dosing rates must be maintained 
loadin nd resnitant loss in at a high level by means of recirecula 
perating efficier for periods tion, for which the power consumption 
Pa week or 10 davs each time for pumping would be high 
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Active research on the trickling filter 
process has been terminated by the 
organization as a result of this un- 
favorable picture, but the equipment 
is being maintained in stand-by condi 
tion for possible later study of special 
problems. 
Contact Aeration 

Claims advanced for the Hays proc 
ess of contact aeration seemed to offer 
possibilities for overcoming certain of 
the disadvantages demonstrated in the 
activated sludge and trickling filter 
treatment of SWL. Therefore, a proj 
ect was set up late in 1942 for the 
purpose of evaluating that process and 
work was continued for a period of 
some 2 years. The flow sheet for this 
equipment is shown in Figure 3. 

The contact aerator carried much 
heavier loadings than any _ process 
studied up to that time, and main 
tained B.O.D. removals running from 
70 to 75 per cent. The chief limitation 
on the process seemed to be concerned 
with inability to provide sufficient air. 
As the loading and the concentration 
of the spent liquor increased, foaming 
in the aerator became unmanageable 
and in this respeet resembled the acti- 
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vated sludge experiments by Sawyer. 
It also was found very difficult to intro- 
duce air efticiently by the equipment 
then available. Pipe grids corroded 
and plugged, and diffuser stones be- 
came coated with inorganie precipi- 
tates. 

Difficulties with the contact aeration 
process were primarily mechanical in 
nature and the results might have been 
improved upon had time been available 
to study and develop new methods of 
aeration and of foam control. Under 
the pressure of wartime manpower 
problems, this phase of the research 
program had to be terminated. Fur- 
ther contact aeration studies have 
since been deferred for possible future 
development work 


Anaerobic Methane Fermentation 
of SWL 


Simultaneously with the aerobic bio- 
logical methods of treatment above re- 
ported, analogous studies were con- 
ducted on the anaerobic methane 
fermentation of SWL over a 3-year 
period extending to 1944. Interest 
chiefly centered in evaluating this 
process in terms of the comparative 


SECONDARY 


FIGURE 3.-—-Contact aeration treatment of SWL. 
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ease with which a product of value 
could be recovered and used to pay at 
least a portion of the processing costs 
with simultaneous reduction in the pol 
lution properties of the spent liquor 
so treated Methane gas is a highly 
efficient fuel, universally marketabli 
and can probably be recovered fron 
the treatment process proper more 
easily than any other product so far 


proposes nm the studies 


The chief disadvantage of the me 
thane fermentation has been the low 
rates of fermentation, extending into 
holding times of a week or more. Sig 
nificant reductions in the retention 
time were found to be possible in the 
course of the studies, but, as with the 
activated sludge and contact aeration 
nrocesses, it was found necessary to 
extend priority of research time to 
other processes of more immediate 


promise and worth 


Yeast Production from SWL 


Early in the war vears, reports be 
ran to reach this country of the re- 
markabl] suceess of Fink, Lechner 


and Just (4) with cultivation of the 
ventose fermenting veast. Torulopsis 
utilis,in SWL. Preliminary studies in 
the laboratory confirmed these results 
ind also showed very promising d 


ees of pollution removal. With war- 
time shortages emphasizing the food 
and feed value of yeast as sources of 
itamins and proteins, nearly the en- 
ire rest h effort was soon devoted 

From the beginning it was found 
necessary to modify known veast pro 


uction methods and to develop new 


init processes to fit the particular re 
juirements for growth of the organism 
vith high efficiency in SWL. A certain 
easul if suceess has been attaimed 
n these respects; but, although a con 


mercial-scale plant 1s now in continu 


us production at Rhinelander, Wis 


t is still deeply involved with me 
hanical ! SSINng problen s not vet 
levelop 1 satisfactorily here is goo 


reason to hope that these problems will 
be resolved in due time, but as yet 
the plant is in an experimental status 
and ean hardly be expected to be re 
moved ffom that category within the 
next 6 months, and possibly longer. 
The yeast process, as outlined in 
Figure 4, ineludes liquor collection 
from the blow pits, screening to re 
move entrained pulp fiber, and storage 
if raw spent liquor in sufficient volume 
to permit continuous operation of the 
yeast plant from liquor produced on 
a bateh basis in the pulp mill. Cer 
tain substances in the spent liquor 
must be removed in a pretreatment 
step in order to permit yeast growth 
The treated sugar-containing liquor 
then passes continuously at controlled 
flow rates into the large fermentor. 
along with yeast nutrients and large 
quantities of air 

The growth process is very rapid and 
ivolves a holding time of only a few 
hours. Conditions are so controlled 
as to prevent the formation of aleohol 
and to favor conversion of as much 
sugar as possible to veast-eell sub 
stane The veast-containing ‘‘beer’’ 
then passes to special centrifuges, 
whieh separate the yeast from the 
quor. The yeast is washed with well 
vater in suceeding centrifuge opera 
tions, and then passes as a heavy 

ream’ to a drum dryer, which de 
livers it as a dry powder 

The veast-free effluent from the 
centrifuges has 90 to 95 per cent of 
both the hexose and pentose sugars 
removed, and also is freed in some 
what lesser degree of other organies, 
such as acetic acid, which also eon 
tribute to the B.O.D 

Substantially all the equipment in 
the process must be of high-grade 
orrosion-resistant material. Nutrients 
must be furnished to supplement the 
sugar and permit effective yeast 
owth. Steam and power costs are 
high \t best. the operation is an 


expensive one; and in order to be eeo 


nomically practical, values must be 
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recovered which will at least partially 
offset the cost of treatment. Oppor- 
tunity for such recovery is presented 
by the dried yeast. 

The Saccharomyces yeasts common to 
the brewing, distilling, and baking in- 
dustries have long been recognized as 
superior natural sources of the vita 
min B complex. They are also rich 
sources of protein, amino acids, en- 
zymes, and other products. In addition 
to their direct food use in the form 
of leavening agents, they have been 
widely used as supplements in both 
animal and human foods, and as raw 
materials for various pharmaceutical 
products. Studies initiated as early 
as 1916 have proven Torulopsis utilis 
to possess nutritional values and char- 
acteristics quite similar to Saccharo. 
myces yeasts. In the present process, 
Torula is produced from sterile wort 
by a substantially pure culture pro- 
cedure. It is, therefore, reasonable to 
assume that it will be acceptable for 
use in any field for which it may other- 
wise be suitable. 

Accordingly, steps have been taken 
to thoroughly evaluate the potential 


FIGURE 4.—Flow sheet for yeast production from SWL. 
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market for the material and thus de- 
termine the ultimate practicability of 
the process. Indications are that the 
bulk of the demand will be in the 
poultry food field, but other promising 
outlets are definitely in sight. It is 
just possible that the economie evalu- 
ation of the process will lag behind its 
technical demonstration by a consider- 
able period. 

Equally as important as, and closely 
tied up with, the market survey is the 
determination of ultimate production 
costs. Such determination remains as 
one of the primary objectives of the 
first year of production. 

The first months have shown many 
operational problems requiring refine- 
ment. Some equipment which did not 
scale up well between pilot and com- 
mercial stages has had to be replaced. 
Large amounts of heat are produced 
as a result of yeast growth, and this 
must be dissipated. Cooling water 
problems may become critical during 
summer months. Yeast separators are 
designed to be operated at highest effi- 
ciency under one set of conditions, but 
it has been necessary to deal with 
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Comparative Evaluation of Biological 
Methods 


A summary of available data com- 
paring the B.O.D. removals and load- 
ings reported for the various processes 
here discussed is given in Table I. In 
terms of loading, the methane fermen- 
tation and the activated sludge 
posal methods rank lowest, with ea- 
pacities of around 1.5 to 1.7 lb. of 
B.O.D. per eu, yd. of tank volume per 
day. By contrast, the ethyl aleohol and 
yeast production processes have been 
found capable of handling from 60 Ib. 
to more than 100 Ib. of B.O.D. per eu 
vd. per day. 

The efficiencies of these processes in 
terms of removal of B.O.D. are shown 
in the second column in terms of the 
known removal reported for 
The last column indicates 
the practical range of removals to be 


dis- 


highest 


each process 


TABLE I.--Comparison of Process Efficiencies 
for Various Methods of Biologically 
Treating Sulfite Waste Liquor 


Based on waste liquor actually processed* 
Re 
Maximum! BOD 
Loading |___ 
t t Proces b, B.O.D 
per cu | Indi- 
yd. pe | Max cated 
day mum | Prae- 
| tical 
I wal Processes: 
Activated sludge iz 95 
Foam phase! 3.4 88 S80 to SS 
rrickling filter 6.4 65 to 70 
Contact aeration 86. 70 to 75 


Utilization Processes: 


Anaerobic methane wo SO 60 to 70 


Acetone-butanol! 15.0 79 
Lactic acid! 15.0 
Ethyl alcohol 55 
Plant No. 61.0 to 
Plant No. 2! 78.0 15 to 50 
Torula yeast 102.0 83 | 70 to 75 


Data obtained directly or calculated from 
published reports 
2 The degree of waste liquor recovery pos 
sible from the washed pulp is a controversial 
issue dependant on conditions at the individ 


ual pulp mill. Estimates range from 60 per 


ent from primary drainage to more than % 
per cent with use of special equipment. 
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expected from large-scale trials with 
The highest known de- 
of removals by any biological 
process treating SWL is the carefully 
established value of 95 per cent re- 
ported by Sawyer (1 On the other 
extreme, the ethyl alcohol process is 
now generally recognized as being un- 


spent liquor. 


gree 


able to effect reductions rauch in excess 
of 55 per cent, 
ied in detail in the League's laborator 
ies have all shown potentials in eXCeSS 
of 80 per cent B.O.D. removal, 

laboratory, pilot plant, 
and commercial plant evaluations have 
the practical B.O.D. re 


movals that any one process is capable 


Those processes stud 


Large-scale 
usually shown 
of turning out routinely to be materi- 


than the 
under 


ally less potential as deter- 
optimum conditions, at 


low loadings, and for short periods of 


mined 


‘‘onsidered from the standpoints of 
louding capacity and the potential and 
B.O.D. the Torula 
yeast process has proven to be of great- 
interest in the work 
Verformance reported for 
results from intensive re 


practical removals, 
est immediate 
being done 
that 
search development over a period of 


Process 


years in the laboratories engaged in the 
program, i 
Germany and elsewhere. 


in addition to work done in 
Similar ex- 
penditures of effort on certain of the 
other could 
ceivably lead to similar close definition 
of optimum conditions and with simi- 
lar or ever 
pectations. 


biological processes con- 


superior performance ex- 
It is believed that all the 
biological processes studied are capable 
of being improved on to an appreciable 
extent 
Discussion 

Experience with biological treatment 
of SWL has served to show rather con- 
clusively that, in order to be practical, 
a process should meet certain minimum 
requirements 

First, the process must be capable of 
handling very heavy loading in order 
investment within 


to keep the 


‘anital 


strong 


reason. Treatment of such 
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waste products as spent sulfite liquor mum standard on which to judge a 


at conventional loading rates would process in the investigations. Other 
require relatively enormous treatment situations and other wastes may dictate 


plants, the capital charges for which different minimum standards 


would be imecreased by the need for The remaining major requirement is 
acid-resisting materials throughout that there must be a substantial recov- 
The loading which any process can ery of values from the process to offset 
handle will obviously have direct and a portion of the operating charges. 
important effects on the size require With sulfite liquor, the requirement 
ments, and hence on construction ex for nitrogen and phosphorus nutrients 
pense Valeulations indicate the cost involves hundreds of dollars per day 
of treatment facilities of the standard in those processes operating aerobi- 
‘disposal type’’ to range into several cally, such as the trickling filter, acti 
million dollars to handle the waste vated sludge, and yeast production. 
from a 100-ton pulp mill, if such pro The recovery of products may be very 
esses were to be adopted in their pres expensive in terms of power, steam, 
ent stage of development Invest equipment, and skilled labor. To bal 


ments of this order approach that of ance these and many other costs it is 
an entire pulp mill imperative to recover products which 

Secondly, the process should be can be sold in large volume to stable 
capable of removing a minimum of 65 markets. So large are the potential 
per cent of the 5-day B.O.D. from the production volumes of the various 
waste liquor processed. Stream pol products which could be produced from 
lution cannot be expected to be greatly spent sulfite liquor that it is diffieult to 
improved by the treatment of such conceive of markets being developed to 
strong wastes unless somewhat more absorb many of them. This considera 


than one-half the 5-day B.O.D. is re tion alone may be the final basis on 
moved, An arbitrary figure of 65 per which the practical feasibility of a 
cent reduction has been set as a mini process is to be judged 
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INDUSTRIAL WASTE LAGOONS * 


By A. Ryan 


Sanitary Chemist, Rockester, N. Y. 


There are few known methods of 
waste treatment whereby a strong in- 
dustrial waste can be treated economi- 
cally to produce an effluent sufficiently 
low in B.O.D. that it can be discharged 
into a small stream without causing 
complaints. This paper stresses vari- 
ous methods of lagooning of cannery 
and slaughterhouse wastes, which are 
strictly organie in nature and are not 
toxic. 

Many canning plants are located out- 
side the corporate boundaries of cities 
and villages and are not served by 
sewer systems connected to sewage 
treatment plants. They must work out 
their own problems. In general, the 
plants are in operation 4 to 6 months 
a year when the rainfall is low and 
there is little or no flow in the nearby 
streams. 

Where adequate facilities are avail- 
able the discharge of trade wastes to 
the municipal sewers and treatment 
plant is the most economical and satis- 
factory arrangement. It is usually not 
feasible to handle cannery wastes in 
this fashion, however, because of the 
strength, volume, and seasonal produe- 
tion of such wastes. 

The volume and strength of cannery 
waste from the processing of fruits and 
vegetables varies over a wide range. 


Wastes from plants which preserve or 


quick-freeze are similar in strength. 
The harvested fruits or vegetables are 
thoroughly washed, sorted, graded, and 
blanched. The product, which is pre- 
served in glass or tin containers, passes 
through the filling machines and the 

* Presented at 1949 Spring Meeting, New 
York State Sewage Works Assn.; Kingston, 
N. Y.; June 6-7, 1949. 


air is exhausted in the hot water ex- 
hauster. The container is then sealed, 
cooked in retorts, and cooled. 

The process waste consists of wash 
water; solids from sorting, peeling, 
and coring operations; blancher wa- 
ter; spillage from the filling and seal- 
ing machines; and wash water from 
cleaning floors, tables, walls, belts, ete., 
at end of the work day. The cooling 
water is not process water. 

Cannery waste differs in many re- 
spects from sewage, in that it contains 
protein, carbohydrates, fats, a small 
amount of crude fiber, mineral salts, 
and organic acids. The blanching op- 
eration, basic for many vegetables and 
some fruits, is a process in which the 
raw food materia! is immersed in hot 
water or exposed to live steam. This 
treatment inhibits further enzymic ac- 
tion, which enhances the keeping qual- 
ity of the product. Sewage, in turn, 
contains enzymes, end products of di- 
gestion, and large numbers of bacteria 
Raw sewage solids can be easily di- 
gested, whereas canner: waste solids 
alone do not digest to any extent, being 
low in bacteria and tending to ferment 
in a digester 

Slaughterhouse solids are quite easily 
digested especially in the presence of 


sewage solids. 


Lagooning Practice 


Lagooning of waste, after passage 
through a mechanical screen of rotary 
or vibrating type, is often the only 
practical method of treating canning 
or slaughterhouse waste in rural dis- 
tricts or rural towns. Sufficient avail- 
able land is necessary, as the holding 
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410 wal. of water for washing, blanch 


ing, clean-up, ete., exclusive of cooling 


ooling water trom spray coolers or 
wling canals, as well as rain water. 
in off water, boiler blown-down water. 
ndensed steam, retort water, and 


owed to discharge to a nearby stream 


and not to the lagoon 


In treating lagoons it is the practice 


of a few operators to add sodium ear 


bonate with sodium nitrate to raise the 
value 


There are many available methods 
for addition of sodium nitrate. The 
solution feed method is preferable. 
Dry feeders are satisfactory, but they 
must be eonstructed of stainless steel 


rr other suitable alloy, as sodium ni- 


trate, being a strong oxidizing com- 
pound, it will soon rust plain steel 

The operator can dissolve the nitrate 
in a barrel or drum and apply it. to the 
screen effluent or lagoon by means of 
i spigot or valve. It is not necessary 
to dose proportionately with flow vari- 
itions, but rather to add the calculated 
requirement during the work day. <A 
mechanieal stirring device will facili 
tate solution of the nitrate. 

The reactions in a lagoon are quite 
‘complex. Although anaerobic bacteria 
predominate at the start, the oxygen 
from the nitrate favors developn ent of 
aerobie bacteria obtained from the soil, 
Wave action plus sunlight plays a big 
part and the reduced sodium nitrate. 

loosing its oxvgen, sets free its 
sodium to form sodium carbonate and 
raise the pH value of the incoming 
acid organic waste. Odor conditions 
ire less troublesome when the pH. is 
slightly above 7.0 A high pH of 8.0 


desirable, as it tends to 


Ss not 


upset the desire d flora, fauna, and bae- 
terial balance From April 15 to No 
vember 15 various algae of the chloro- 
hyceae classification grow to a point 
where the water is green. This is de- 
sirable, as the D.O. will inerease to 15 


1S p.m luring tl } 


ig the daylight hours. 
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When this condition exists it is possible 
to reduce the sodium nitrate addition 
by 25 per cent. 

Lagoons may be excavated in firm 
ground to an effective depth of 5 ft., 
with a dike (for free board) of 2 to 3 
ft. The dike keeps out the surface 
water and confines the water in the la 
goon. <A lagoon should be sufficiently 


large to hold the waste for 5 to 6° 


months, and longer if possible. The 
outlet pipe should be set 144 ft. from 
the bottom to insure that the sludge 
will not be drawn out and also to keep 
a certain amount of waste in the lagoon 
as seed for incoming waste the follow 
ing year. There are usually two peri 
ods in a year when streams have high 
water—fall and spring. The outlet 
pipe should be installed at the end or 
downstream side of the lagoon to insure 
that clean water is discharged. 

In estimating the land area required. 
a study must be made of the volume of 


d allowance made 


waste to be treated a 
for the extra land needed because of 
the 1144 to 1 slope of the sides. For 
example, an acre of land covered to 3 
ft. effective depth will hold approxi 
mately 1 m.g. of liquid, but due to the 
side slope this figure is redueed to 0.8 
mg. (or 1.33 m.g.-at a 5-ft. depth 
It is much better, if conditions war 
rant, to discharge lagoons in March or 
April. If a plant operates during the 
entire year it may be necessary to dis 
charge two or three times a vear. 

Most wastes contain sufficient pro 
tein to establish a balaneed diet for 
flora, fauna, and bacteria. In some 
cases, such as in fruit waste, the bal 
ance is lacking. The ammonia pro 
duced in the reduction of nitrate ap- 
pears to safisfy the bacteria and the 
proper balance is established 

rhe cost of construction depends on 
the size of the lagoon. It is a waste of 
time to construct a lagoon by taking 
lirt from inside or outside to make an 
embankment. This dirt will not hold 
hack 4 to 5 ft. of liquid, muskrats will 
work holes through the dikes, and 


erosion often will cause a leak to de- 
velop in the dike. Weed growth will 
develop in the lagoon and usually the 
base is uneven. The effective holding 
capacity is, therefore, far below calen- 
lated volumes. It is much better to 
employ an engineer to select and lay 
out a suitable plot that will be approved 
by the State health department, 

All holding space should be in firm 
ground below grade. The dike should 
have a berm 10 to 12 ft. wide and need 
not be more than 2 ft. above the water 
level in the lagoon. The outlet may 
be arranged with an overflow weir, 
and also a pipe with the opening set 
1'4 ft. above the bottom. There should 
be some liquid and sludge in the lagoon 
at all times. Excavation of 1 acre to 
a 9-ft. depth, may cost between $2,000 
and $2,500. If possible, gravity flow 
from the screen is preferable. -The 
lagoon should be located at least 1,000 
ft. from houses 


Lagoon Operation Observations 


The writer has seen or has had a part 
in designing mary different types of 
lagoons. At one canning plant a num 
ber of holes, 20 ft. square and 10 ft. 
deep were dug in series and connected 
near the top by 4-in. pipes. The 
screened waste was discharged into the 
first lagoon, where 75 per cent of the 
settleable solids deposited out. The ef 
fluent, by displacement, passed through 
all five lagoons, the final effluent dis 
charging into an orchard between rows 
of apples trees. Sodium nitrate was 
added to the sereened plant effluent 
daily. The following spring nearly all 
the liquid had leached away and the 
settled solids were removed by means 
of a power shovel 

A unique treatment plant has been 
designed at Hanover, Pa., where the 
waste is screened and settled, sodium 
nitrate is added, and the liquor passes 
through a series of holding ponds or 
lagoons. The effluent from the last 
pond is pumped to long-armed, slow 
motion sprinklers, which spray the 
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The 
are connected te 
} 


liquid over a wide area rotary 


Ty pe sprir k] 
from 


a rubber hose and can be moves 


over a wide area 


place 
At another 


operation, 


place to 


plant, where there is 


year-round the waste is 
screened and then sprayed onto Dun 
bar filters composed of a 6-in. top layer 
of anthrafilt over 24 in. of pea 


vravel 


Thre e 


e arranged in parallel, and as 


and l-in. and 2-in. limestone 


fiiters ar 


oon as sols cover one bed to a 


any 


where there 1s too great loss of 


head. the flow is switehed to another 


bed The 


pli valur 


tends to raise the 


from a low of 4.2 to between 


6.6 and 7.0 Discharge onto the bed 
is during a work day of 10 to 16 hr., 
but the effluent Passes from the bed 


The final effluent 


during light packs goes directly to a 


over the entire 24 hi 


small stream and passes over a series 
of rippies in the stream to its jun TIO} 
with a iryver stream 14 miles down 
stream 

When the cherry and tomato packs 
are handled, the Dunbar filter effluent 
a series of holding beds 
sodium added 


These hold ric’ heds are discharged to 


discharges to 


where nitrate is daily 


the stream tl following spring 
At one 
estel N \ 


near Roch 
roon of the 


slaughterhouse 


there is a la 


‘flowing-through’”’ or displacement 
tyne The treatment plant consists of 
a grease trap in the basement of the 
sausage plant. a settling tank near the 
killing floor. and a sand and gravel 


filter which reeeives all liquid wast 


grease 


and 
then 


from settling basin 


trap 


The filter effluent receives the 


sodium nitrate addition and flows by 
vravity to the lagoon. This type of 
waste is high in protein and nitrogen, 


so that the water in the lagoon 1s green 


from algae growth during most of the 


year Ground water seeps into the 


and dilutes the waste 
B.O.D. at 
ayoon 


and 


lagoon 


lom mort 


is 


than So p.p.m dissolved oxygen 


saiwavs pl 
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many modifications 


There are 
sible with lagoons 


pos 
The organic waste 
and and often 


Following the rest 


be s reened, cau 
settled. 


5 to 6 months in a lagoon, it 


must 
should be 
period of 
can be discharged to a sand filter and 
chlorinated if 

Silage liquid waste from pea, lima 
should 


necessa ry 


never be 
allowed to discharge to a lagoon. The 
B.O.D. of these liquids is too high 
20,000 to 70,000 p.p.m Wastes 
having more than 3,600 p.p.m. B.O.D. 
do not work well in a lagoon due to the 
odor and the cost of the high 
required A 


bean, or corn stacks 


danger of 


sodium nitrate dosage 
lagoon can be located near a plant but 
prevailing winds must be considered 
the 


will not be carried 


so that any odors, especially at 
start of operation, 
back to the plant or drift by any vil 
age or group of houses 

There are one or two installations of 
lagoons in series in western New York, 
where beets constitute the main vege 
At both plants the lagoon 
The solids settle out in the 

When the 
coon is filled a valve is opened and the 
liquid Is the 
Only liquid from the 
the 
lve-peeled 


table pack 
is divided 


rst lagoon receiving la 


clarified discharged to 
second lagoon 
discharged to 


agoon Is 


second 
stream in the spring. A 
beet waste is not as easily handled as 
are other types of vegetable waste 

The New York State Health Depart 
ment requires that all sanitary sewage 
be treated The 
agrees in part with this requirement, 


separatel) writer 
but also sees a point in allowing septic 
effluent to be discharged to the 
lagoon, as bacteria 
added to Al- 
though it is not desirable to add any 
the 
he desirable to 


tank 
desirable 
the 


existing 


lagoon. 


would be 


chlorine or other disinfectant to 


lagoon influent, it 


may 
chlorinate the effluent if the receiving 


is used as a source of drinking 


stream 
water or for other purposes involving 
Ith 
a i} 


Removal of sludge from a lagoon may 


pense arter a period of 


vears 
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The majority of lagoons in present use 
are not well constructed, and weed 
growth tends to use the sludge for its 
food needs. well-constructed la- 
goon will not have a weed problem and 
there is no danger from breaks in the 
dikes. Settleable solids can be settled 
out in a clarifier ahead of the lagoon. 
The settled sludge must be pumped o1 
drawn from the clarifier daily or 
weekly to avoid septic conditions, witl 
resultant odors. 

Winter storage of lagooned wastes 
has shown B.O.D. reductions far in 
excess of results expected, as little bac- 
terial action can be a factor during 
this period. Reported results indicate 
that freezing of the liquid caused 
nearly all suspended solids to settle 
out, along with many dissolved solids. 
These solids did not again go into so- 
lution and the clear liqnid showed a 
90 per cent reduction in’ B.O.D. 
Sodium nitrate presently costs around 
$60 per ton in car lots, although the 
price may drop in the near future. 

When a lagoon is balanee@ and 
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working satisfactorily small bubbles of 
nitrogen can be seen rising and dis- 
charging to the air. 

It is desirable for sunlight to pene- 
trate to the bottom of the lagoon. 
Wave action or ripples on the surface 
add oxygen to the liquid. 


Summary 


Lagoons are practical where ample 
land is available. When sufficient 
sodium nitrate is added daily a lagoon 
need not be located more than 500 ft. 
from houses. In cannery waste there 
is little opportunity for recovery of 
saleable by-products. This approach 
can be discounted. 

Industry must construct waste treat- 
ment plants ‘rom capital and not from 
earnings. The plant can be maintained 
and operated from earnings. Because 
of the character of their wastes most 
canneries and many slaughterhouses 
are restrict] by economic considera- 
tions to disposal by lagooning, which 
method—properly  applied—ean 
practical and successful. 
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DISCUSSION 


By GLENN SEARLS 


Supervisor of Sewage Treatment, Rochester, New York 


Mr. Ryan’s paper clearly outlines 
the most economical methods of treat- 
ing the types of wastes familiar to 
western New York. It is generally 
conceded by engineers and chemists in 
the waste treatment field that there is 
only one method that most industries 
can afford to install and operate. This 
is the type which consists of a screen, 
settling tank, and lagoon (or series of 
lagoons), with sodium nitrate treat- 


ment 


Many industrial wastes can be 
treated effectively in this manner. Of 
course, there are some types which re- 
quire a greater degree of treatment 
before the effluent can be discharged 
into the receiving stream. 

It seems fitting, in diseussing Mr. 
Ryan’s paper, to mention some of the 
costs connected with the construction 
of lagoons and their appurtenances. 

Vibrating screens complete with mo- 
tors, pumps, ete. range from $1,800 to 
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$3,000, depending on the size required 
Tor the 
(‘ast iron pipe of diameter 


ranges from $2.45 to $2.80 per linear 


foot; 12-in. diameter cast iron pipe 
ranges from $4.58 to $4.64 per lineal 
fi In the 12-in. diameter size, Tran 

te sewer! pipe osts $1.60 pe r it.: ste¢ 


pe, $2.17 per ft.; wrought iron pipe 
$4.90 per ft The size and kind of 
pipe required depends largely on the 
nature and volume of the waste to be 
conveyed For example, the cast iron 
pipe would be the most serviceable for 
wastes with a low pil 

Lagoon excavation runs from $0.35 
to $0.50 per eu yd., or $565 to S805 
per acre-foot. Trenching, laying, and 
backfilling for pipe ranging from 6 
n. to 1! in. in diameter ecosts from 


$2.25 to $2.50 per linear foot Tun 
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neling under highways and railroads 
osts about $150 per linear foot 

At prevailing prices, the cost of con 
structing a treatment works such as 
deseribed by Mr. Ryan would be some- 
where between $35,000 and $60,000 

From these data, it readily can be 
seen that many of the canneries and 
other food processing plants will find 
the cost of building such a treatment 
works prohibitive unless the expen li- 
ture can be spread over a period of 
vears 

In conelusion, it should be stressed 
that although the lagoon type of waste 
treatment is often the most economical, 
there is in reality no imexpensive 
method. As is pointed out, even this 
method involves an expenditure of 


from $35,000 to $60,000 


CYANIDE WASTE SURVEY AT ROCKFORD, ILL. 


A survey begun September 20, 1949 
to determine the source and concentra 
of evanide wastes entering the 
ewave treatment plant of the Rock 
ford (Ull.) Sanitary District, has dis 
losed that the two principal sources 
of wastes containing evanide are in 
dustrial plants carrying on heat-treat 
ne and pl iting of metals According 

Paul R. Carlson. chemist of the Dis 
trict, persona nterviews with the indi 
viduals wu re sponsible harve of the 
arious ndustria plants as well as 
inspections of plant premises, met with 

ivorabl response In every instance 
The opportunity was seized at many of 
the calls to mention the availability of 
terature on a method for satisfactory 


reatment of this type of waste and 


Considerable variation was evidenced 


n volumes and concentrations of eva 


nide salt solutions reaching the sewers 
All plants dumping batches of cevanide 
wastes have been instructed to release 
their solutions at low flow rates and 
on a schedule set up by the District, 
thus affording greater dilution and ob- 
viating plant operational upsets 
Chemical analyses ot plant effinuent 
show cyanide concentrations ranging 
from 0.75 to 3.0 p.p.m Although this 
concentration will kill fish, 60 to 100 
dilutions with the water of the receiv- 
ing stream (Rock River) should give 
flows non-toxic to fish. Of equal im 
portanee with the desire to trace the 
effects of cvanide wastes on fish life is 
the help this survey will undoubtedly 
vive in determining the effects of these 


wastes on sludge digestion and other 


operations of the sewage treatment 


proc CSS 


4 
Ay 
| 
j 
| | 
ak 
i 
| 
| 
— 


CHARACTERISTICS AND TREATMENT OF WOOL 
DYEING WASTES * 


By Josera A. MeCarrny 


Chief of Lawrence 


of Public 


Laboratory, 
Health, 


An account of the work of the Law- 
rence Experiment Station of the Massa- 
chusetts Department of Public Health 
on wool scouring wastes has already 
been published (1). The present paper 
is a report on the work of the Station 
another important group of tex- 
tile wastes—those from wool dyeing 


on 


Much of the work was done 
on acid chrome dyeing, in which the 
wool is in a bath containing 
the dissolved dyes in acid solution, with 
acetic as the most commonly used acid. 
The direct dyeing is followed by treat- 
with 


pre CeSSEeS, 


colored 


chrome 


ment salts, which pro- 
duce a chromium lake on the fiber. 
Treating with mordants, generally 


chrome salts, may precede the dyeing 
bath, but in either case the resulting 
wastes are quite similar. 

The wastes may vary greatly in con- 
centration, depending on the condition 
and type of wool treated, the volume 
of water used, and particularly on the 
type of dye used, as some dyes may be 
run much nearer to exhaustion than 
others, with resulting differences in 
the quantity and character of organic 
discharged from the bath, 
and especially in the color of the waste. 
The amount and kind of acid and of 
reducing substances also materially af- 


materials 


fect the character of the waste. How- 
ever, all the wastes examined were 
much weaker than those from wool 


scouring. Table I shows the analyses 
if several typical samples of dye wastes 


at the end of the dyeing operation and 


* Presented at 
England Sewage 


May 25, 


1949 Spring Meeting, New 
Works Bristol, 
1949, 


Association; 
Conn 


Experiment Station, 


Massachusetts Depar tment 
Mass. 


Lawrence, 


preceding any rinsing operation. The 
figures show a fairly wide range in 


all the analyses, especially in color and 
B.O.D., but it is that the 
Variation in solids is rela 
tively small, and only one of the sam- 


noticeable 
dlissolved 


ples, that containing red dye, was high 


in ether soluble large 
part of which was not grease or fats 
This had the highest of 
any samples examined and was also 


very high in B.O.D., apparently as a 


substances, a 


Waste color 


result of considerable unspent dvye- 
stuff remaining. The brown sample, 
which had the lowest pH, 4.3, econ- 


tained more than the usual amount of 
organic acid, a condition refleeted in 
the high B.O.D. 

The amount of rinse water in dyeing 
operations, expected, 
varies widely with local operating con- 
ditions, the kind of dye, the condition 
of the wool, and oftentimes the amount 
of clean water available. Apparently, 
practically no water is re-used in ordi- 
nary practice. The volume of water 
used in rinsing may run from 1 to 10 
times the volume used in the original 


as might be 


dvebath, with an average of from 2 
to 3 times. The total volume of waste 
per pound of 
varies widely, 


therefore, also 


with an average in the 


wool, 


plants examined generally not much in 
excess of 1 gal. of water for dyeing 1 
lb. of wool. Many other mills are re 
ported to use much higher volumes. 
As most mills use the same drains 
for discharging strong wastes and rinse 
waters, with ordinarily no attempt at 
segregation, the mixed dumps and 
rinses were used in practically all the 
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970 
GOO 
Hla 
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0.056 Ib. 
nsignificant as compared to the 9.6 
the 
ind suspended solids are like 
le 
significance of dye wastes from 
standpoint in 
the fact that 
dved in the top before 


in dye wastes is 


f vrease 


wool seourings, and dis 

SS 
he 
pollution is 


reased, however, from 
he 
spinning, as yarn after spinning, and 
! loth 
wool may be dyed and washed several 
of manufacture 
Department of 
of the 


indicated a 


wool may 


after weaving, and the same 
in each stage 
Massachusetts 

Health investigation 
River 1946 
f about m.g.d 
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times 
Che 
Public 


Merrimack 


in 
7 
ompared to 
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that about 5 
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of 


in 


m.g.d. 


as 


shrinkage 
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is taken 


indicate times as 


volume 


of waste is produced in 


n scouring per 100 Ib. of 


Including Rinse Water (in P.P.M. 


5-Day 
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TABLE III. --Stream Polluting Constituents of Dye Wastes, Including Rinse Waters 
(In Lb. per 100 Ib. of Wool Dyed 
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Divs. Solids Susp. Sobds 
Sat Alb Fats 5-Day 
Total | Vol | Total Nol 
0.74 | O25 | 0053 | 0.014 0.47 0.17 | 1.03 
B 0.37 | 0.12 0.051 | 0.015 0.24 | 0.032 0.46 
( 045 | 0.13 0.097 | 0.032 | 0.27 | 0.058 0.41 
D 0.45 0.19 0.041 | 0016 | 0.25 0.028 0.28 
E 0.44 0.15 | 0.033 | 0.012 | 025 | 0.034 0.36 
0.75 | O02 | O19 | 0.040 0.36 | 0.043 0.52 
G 048 | 0.14 0.13 0.050 0.36 | 0.02 | 0.25 
Av 0.53 0.18 0.085 | 0.026 | O31 | 0.056 0.47 


‘ Substances soluble in ethyl ether. * Includes 


wool, or it might be inferred that each 
pound of wool may be dyed and 
washed perhaps 4 to 5 times. On this 
basis, each 100 lb. of wool would pro- 
duce B.O.D. equivalent to 12 to 15 
persons 


Treatment 


Although the final wastes are weak 
as compared to wool scourings and may 
be discharged without treatment if 
sufficient dilution is available, there 
will be problems of disposal if a mill 
is located on a relatively small stream, 
particularly because of color. The low 
pH may also make direct discharge un- 
desirable. If color is the only prob- 
lem, chlorination to destroy the un- 
spent dyes may afford — sufficient 
treatment. 

Analyses showed that there was very 
little suspended matter in the wastes, 
and that practically all the B.O.D. was 
in solution. Coagulation, therefore, 
proved to be ineffective; even pro- 
longed sedimentation gives very little 
removal. This facet, and the large 
volumes involved, generally make la- 
gooning an unsatisfactory solution. 
Successful treatment has been reported 
from certain plants which treat dye 
wastes) with other textile wastes, or 
with relatively large volumes of do- 
mestic sewage, 

Examinations showed that enough 
nitrogen was present in the wastes to 
give a reasonably satisfactory carbon- 


sewage 


nitrogen ratio, and although small 
amounts of chromium were found, all 
in the trivalent state, the wastes always 
contained considerable numbers of bac- 
teria. As these conditions indicated 
the possibility of biological treatment, 
four small trickling filters were started, 
each receiving one of the undiluted 
dumps shown in Table I, at a rate of 
about 1.5 m.g.a.d. The filters had been 
seeded with settled domestic sewage 
for a few days before application of 
waste was started. In spite of the very 
heavy loading, the filters soon began to 
nitrify. Analysis showed satisfactory 
reductions in B.O.D., grease, and sus- 
pended solids. The effect on color was 
particularly good. In spite of the 
heavy loading, only one effluent, that 
from the filter receiving red waste, 
showed any sign of the original color, 
and that had been reduced to a faint 
pink. The results of these runs are 
shown in Table IV. All of the analyses 
of the effluents quoted in this paper 
are on samples settled 1 hr., although 
in most cases there was very little 
settleable material in the effluent. 
These results were so promising that 
a new set of four filters was started, 
receiving the same dumps, this time 
with rinse waters added in the pro- 
portions of dump and rinse used at the 
mill. Onee more the results were 
very satisfactory. As shown in Table 
V, good nitrification was obtained, 
B.0.D. removals were greater than 90 
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TABLE IV. —-Results of Trickling Filter Operation with Dye Waste Dumps 
Pa Million 
BOD 
scre-ft en 
Vota Tota 
Applied 5,150 5.2 | 2,670 820) 185 46 | 22) 274 | 590 | 1,640) 3,700 
Red fluent 6.5 L810 720 85 32) 16 214 1,330) 1,290 
removed 32; 53; 30) 27 28 65 
Applied 2.200 53 1,300 420° 104) 34 13 135 115 820 1,650 
Brown effluent 6.8 20) 65 33 LOO 43 730 550 
removed 3S 41 3S 3 {| 32 26 63 21 67 
Applied 1,740 | 5.6 | 1,590) 540113 37/7.1| 233 | 78| 970! 1,290 
Black effluent 7.3 630 670, 56 2516.7) 120 670) 560 
removed 32. 6 1s 16 31 57 
Applied 1,270 6.3 1,620 670 150) 56) 21 100 100 1,020 
Blue fluent 7.3 | 1,290: 530) 37) 27) 11 875 150 
removed 2: 21 75} 50! 48 30 3 
Kyjeldat i nitrogen Substances soluble in ethy! ether 
cent. and grease was reduced to the colors were low. and even in this 3 
insignificant amounts Particularh effluent there was none of the original : 
pleasing was the increase in pH t eolor remaining. Storage of the efflu A 
about 7 and the high removal of or ents for several weeks showed no re- _ 
suspended solids. The effluents turn of color, indicating that the dyes 
» quite stable With the exception had been e mpletely broken up by the 
the filter receiving the red mixture biological action 
TABLE V.- Results of Trickling Filter Operation with Mixed 
Dye Waste Dumps and Rinse Waters * 
B.O.D 
gen) Fa BOD 
Total) Vol 
Applied 1600 5.6 340 900) 300. 64 113 240 1.230 
Red effluent 7.1; 155 660/200) 15 11 60 74 74 
Applied 2.040 55.8) 250 450 140) 91 | 26 67 39 
Brown 72 {| 390/130; 17 | 12 1.0 28, 59 i 
removed 71 13 7; 81 | 54 28 a0 
Apphed 1,600 5.5) 300 580210) 42. 16 62 130 
Black Effluent 7.1 95 400/210' 10> 7.) 34 32 | 30 13 
removed 68 | 3i 76 56 1) 07 
Applied 1.450 |6.5 220 | 540! 220): 74 22 10 35 340 
Blu fluent 7.3 70 400 190) 14 47 30 15 34 
removed tos 26 13} 74 | 59 25 57 
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To study the limitations of filtration 
further, filters were then operated with 
various combinations of mixed and in- 
dividual wastes and rinses, with and 
without domestic sewage, at various 
loadings. As shown in Table VI, load- 
ings of the order of 1,500 to 2,000 Ib 
per acre-foot produced effluents highly 
satisfactory in color, suspended solids, 
grease, and B.O.D., provided the pH 
of the applied mixture was 5.5 or 
higher. When mixtures with a pH be- 
low 5.5 were applied, the possible load- 
ing was sharply decreased. In study- 
ing inereased loading, an arbitrary 
standard was adopted for a satisfactory 
effuent—pH of 6.5 or higher, color of 
100, and B.O.D. of 100. Most of the 
lower loadings produced effluents of 
considerably better quality. Such an 
effluent was of aeceptable quality in 
one of the problems under considera- 
tion during this study. The degree of 
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purification and the character of efflu- 
ent required would depend, of course, 
on the capacity of the receiving stream 
or on other local conditions. 


Effect of Recirculation 

Several recirculating trickling filters 
were also operated with similar com- 
binations of mixed dumps and rinses, 
to each of which about 5 per cent do- 
mestic sewage was added. After con- 
siderable experimentation with recireu- 
lation ratio, it was decided that passage 
of from 4 to 6 times through the filter 
was sufficient to realize all the benefits 
of recirculation. One of these filters 
was operated with an initial load of 
2,000 Ib. per aere-foot, a primary rate 
of about 2 m.g.a.d. and a total rate of 
10 m.g.a.d. The load was increased 
every 3 or 4 weeks. It was found .pos- 
sible to increase the initial load applied 
to about 4,000 Ib. per acre-foot, with a 


TABLE VI.~— Results of Trickling Filter Operation with Mixed 
Dye Waste Dumps and Rinse Waters 


BOD 
Dve Ib. per | pH 
acre-ft Color 
Applied 2,280 | 5.5 | 200 
754 Mixed Effluent 6.3) 
removed | 7 
Applied — | 2,440 5.8 | 240 
| Mixed effluent 6.9) 85 
"> removed | 65 
Applied | 150 
754B Brown Effluent 6.0 120 
©) removed 20 
Applied | 1,520 5.5 | 280 
THAC Mixed? Effluent 7 
©) removed 73 


Applied 2.370 5.6) 300 
754D) Mixed? Effluent - 
removed 6S 


Applied 3,540 5.1 | 260 
755 | Mixed? Effluent 6.4) 100 
©) removed 2 


Pa wr Million 
Diss. Sol Suap. Sol 
Nitrate 
Nitro- | | Fate! | 
Total | Vol. | Total] V« - 
1,020 | 340 300 SO | “50 
000) 276 40, 19 2.2 39 28 | 110 
12} 21; 87!) 76 57 | 59 
540) 150 116) 38 | 59 | 69 | 640 
140) 24) 12,20 | 28 23 | 60 
24 7 79) 68 53. | 67 | 
| 
500/190 80 | 20 | 480 
560! 180! 11 6 .20 | 62 18 | 120 
5 5 | 23 10 7h 
860) 260'192) 31 7 53 (GOK 
340 | 120) 32; 24) .21 36 23 42 
61) 54) 83) 23 52 5 
1.020 340: 300 80 | 90 | 50 | 640 
340/100} 18| 12) .2| 34 | 2 60 
67; 71; 94) 85 62 | 5A 
780 | 240 220) 113 h5 45 | 960 
620 240 47) 22) .10 16 25 | 160 
20 | 80 16 | 44 &3 
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TABLE VII. Results of Recirculated Trickling Filter Operation with Mixed Dye 
Waste Dumps, Rinse Waters, and Domestic Sewage 
Tot 

Applied 2 O00 50 145 56 17 

Effluent 7.1 LOW 120 150 26 16 1.8 32 25 

© removed If 82 72 32 18 

Applied 4,750 3 610 190 63 33 63 

effluent 7.4 Si 140 28 17 $2 25 

removed 18 33 aS 

Applied 3.20 H40 200 75 33 

effluent 7.3 83 160 100 36 0.2 28 

re ed 31 51 Is 3s 

Applied » 000 3 40 200 75 33 59 HF 

efhuent 7 40 120 $6 25 14 

removed 25 30 24 at 

About 5 pe ent 2 Substances soluble in ethyl ether 

primary rate of over 4 m.g.a.d. and a an acetic acid solution is added to set 
total rate of about 24 m.g.a.d., before the dye and remove any unused dye, 
the character of the effluent showed se- and then there is a final rinse. The 


ioration. It was also found 


rious deter 


that a recirculating filter would give 
satisfactory treatment on wastes with 
t pil averaging 5.1 and occasionally 
running as acid as 4.8, or considerably 
more wid than eould be applied to 
ingle filters. Table VII shows 


the operation of this 


Vat Dyeing Wastes 
far conside rec 
bath 


different 


thus 


Wastes 
the aeid 


Vat dyeing is 


Process 


materially 


l'secl sometimes on wool alone. is 
ised more frequently on mixtures of 
wool and other materials, especially 
aval ly thus Process the fiber IS 
first treated in the dve kettle with a 
educing substance Then the reduced 


1 in extremely alkaline so 


mn. the fiber is crreulated for a short 


ith 

time, and the kettle is drained Afte 
a brief nse, bicarbonate and/or oxi 
dizi iterials are added to the bat} 
circulation follows, and this charge: 


is dumped 


Following another rin 


waste from the first part of the process 
pHi 11 to 12), 
in suspended solids, and has a 
of about 1,000 p.p.m 


is very strongly alkaline 
is low 
The see 
ond dump is quite clear, very weak in 
B.O.D.. and has a pH of about 9. Th 
acid dump has a pH of about 5, a fair 
and a 
When 
ps and the accompanving 


mixed 


amount of suspended solids, 
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the three dum 


rinses tovether chemical re 


are 
actions produce considerable suspended 


rapidly and al 


The pH 


matter, which settles 


Host completely in 2% to 4 hr 


of such mixtures is about 9, and the 
B.O.D. is generally less than 1,000 
p.p.m Carbonation of the mixed 


wastes quickly removes suspended sol 
ids, but neither carbonation nor plain 
of the 


all so 


muen 


settling 
B.O.D., which 


precipitates 


is practically in 


lution. Table VIIT shows the average 
analvsis of several sets of these wastes 
before and after settling. The volume 
of vat dveing wastes is generally con 
siderably greater per pound of wool 


than that from acid dveing 
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TABLE VIII.—-Average Analyses of Vat Top Dyeing Wastes 


11.2 
9.8 | 
5.3 | 
9.5 


94 


Part I (alkaline) 

Part II (bicarbonate) 

Part LIT (acid) 

Mixed wastes 

Mixed wastes with rinse 
waters 

Mixed wastes with rinse 
waters; settled 4 hr. 

Mixed wastes with rinse 
waters; carbonated and 
settled 2 hr. 


2,150 | 
2,000 | 
9,600 

5,300 | 1,450 


530 


5,200) 1,400 


7.6) 4,700 | 


' Substances soluble in ethy! ether 


Treatment of Vat Wastes 


Treatment of vat wastes on trickling 
filters showed that although the settled 
alkaline wastes were weaker in B.O.D. 
than the acid dye wastes, a rate of 
about 1.5 m.g.a.d., with a filter loading 
of about 1,000 Ib. per acre-foot, was 
the limit for single-pass filtration. Re- 
circulation experiments showed that a 
ratio of 9:1 was necessary to give any 


TABLE IX. Results 


lb. oer 


Applied 
Effluent 
removed 


Applied 
Effluent 


% removed 


Applied 
Effluent 
removed 


Applied 
Effluent 
removed 


Recirculation. * Carbonated wastes. 


23,400 | 5,400 | 
110) 


2,600 | 


Parts per Million 


Alkalinity 


_| 5-Day 
BOD 
Potal | Caustic 


42 | 
11 
110 
270 
| 150 


6 
21 
165 

95 | 


100 
20 
180 
100 
50 


2,450 | 1,270 | 1,080 
1,870! 23 
610 0 | 1,300 
1,820} 240) 780 
1,100; 240) 440 


20 1,100) 230} 420 


is 1,060 | 420 


real benefit, and even with this high 
recirculation, which brought about a 
total rate of 20 m.g.a.d., the limiting 
load was only 30 to 40 per cent higher 
than with straight filtration. Carbona- 
tion of the wastes permitted a loading 
similar to recirculation. Apparently, 
the high pH interfered more seriously 
with good filtration than did the or 
ganic load. Table LX shows the results 
of these studies. 


of Trickling Filter Operations with Vat Dyeing Wastes 
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X. -Analyses of Mixtures 


770 
570 
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of Acid and Vat Dyeing Wastes and Rinses 
Da 
Cor Fats 
500 3 2 35 340 | 1,580 
SOO 3 2 20 340 1,480 
570 22 19 32 340 | 1,380 
300 12 q 22 320 1,300 
330 s 7 is 20 320 1,180 


Mixed Wastes 


Because both acid and alkaline dye 


ne processes may be in use at the sami 
mill at the same time, several sets of 
amples of mixed wastes and rinses 
vere obtained and analyzed. The pro 

rtion of acid waste was from 75 t 
1 per cent of the total discharge and 
the acid wastes were verv strong The 
mixed wastes were low in pH and very 

yin suspended matter Sedimenta 
tion removed very little suspended sol 
ds or BOLD. Typical analvses of the 


ixtures are shown in Table X 


Treatment of Mixed Wastes 


experiments 


all 


on miner 


amount of domesti 


TABLE XI 


se 


indicated a loading limit of not 


much more than 1,000 lb. per acre-foot 


Recireulation 


increased 


the maximum 


permissible loading by only a compara 


ively small 
fests are 


siderably weaker, especially tu 


ane 


degree 


shown in 


Results of these 


Table XT. The mix 


appled to these filters were con 
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SUSpen led solids, than those ap 


plied to filters operated with acid waste 


mixtures 


Apparently 


very strong ar 
in the mixti 
materially di 
loading Late 


approximatels 


vl 
Vaste and a 


nil 


mie 


the large 


proportion of 
acid waste 
this filter 
permissible 
which 


qual parts of alkaline 


excessively 
te 


ished the 


experiments, i 


ire normal acid waste 


were applied to a filter, indicated that 


Results of Trickling Filter Operation with Mixtures of Acid and 


Vat Dyeing Wastes and Rinses, with Sewage Added 
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successful filtration could be obtained 
with loadings up to at least 1,500 Tb. 
per aecre-foot. The action of filters 
Nos. 760 and 761, as shown in Table 
XI, further emphasizes the deleterious 
effect of extremely high or extremely 
low pH on filtration 


Sedimentation 


Although neither acid nor alkaline 
wastes contain much suspended ma- 
terial and normal sedimentation does 
not effeet much removal of this matter, 
it has been found desirable in handling 
mixed wastes to allow a considerable 
period of mixing. In plant installa- 
tions it would be advisable to provide 
equalization tanks with capacity suffi- 
cient for at least 8 to 12 hr. of flow, 
thus providing for thorough mixing of 
wastes varving in color, strength, and 
acidity or alkalinity. Uf domestic sew- 
age is to be applied to a trickling filter 
with the wastes, it would be preferable 
to exclude it from the equalizing tank 


and to mix it with the settled wastes 
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FIGURE 1.—Trickling filter operation with dyeing wastes. 
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immediately before application to the 
filter. 

The amount of sludge from such 
equalizing tanks would be ecompara- 
tively small. In the experiments re- 
ported the total solids from settling 
of both the applied waste and the 
trickling filter effluents amounted to 
from 300 to 800 Ib. per m.g. of waste 
treated. The sludge dried readily, and 
experiments showed that it would di- 
gest equally readily 

In Figure 1 is shown the amount of 
3.0.D. loading on each of the filters, 
the amount removed by filtration, and 
the percentage of removal. In most 
cases the removal is higher than that 
normally expected from filters receiv 


ing similar loadings of domestic sewage 
alone. The poorer performances are 
associated in almost every case with 
abnormally high or low pH. 


Summary 


Wool dyeing wastes are stronger 
than domestic sewage, but much weaker 
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vol 


The 


dduced per pound of wool in 


wastes 


dyeing is considerably greater than 


that produced by scouring 
Sedimentation and 
effective methods 


coagulation do 
not offer for treat 
ment. 

The 
torily 
after 


least as vreat as those en ploy 


waste may be treated satisfac 


on trickling filters, preferably 


equalization, with loadings at 
ed with 
Recirculation makes 


or low 


domestic sewage 


heavier loading possible 
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pH markedly reduces filter loading and 
filter efficiency. The sludge 


low in 


from such 


treatment 1s volume and read 


ily disposed of 
Dve wastes introduced into domestic 
should not insoluble 


sewage 


present 
problems outside, of conrse, of the 


added loading 
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CHECK LIST FOR REDUCING INDUSTRIAL WASTE COSTS 


treatment 
can 
be held to a minimum by taking steps 


Industrial liquid waste 


operations, equipment, and costs 


like those outlined in a management 


checkup chart’’ of points to be investi- 

gated, as published by Vodern Indus 

Dee., 1949, p. 48) in an informa- 


articie on the The 


iry 
tive problem 


rossi bilities outlined include 

I 

methods so 
for 


example, abrasive blasting instead 


1. Changing processing 


liquid waste Is not produced 


of acid pickling 
Minimizing the amount of liquid 
that will need treatment by 


a. Providing for recirculation and 


re-use of liquids (closed or par 


tially closed systems 


b. Substituting spray methods for 
dipping, and carefully con 


trolling amount of sprays 


Curbing the rate of water flow 


tanks. coolers, ete 


cating storm water 


mizing econeentration of con 
n water by: 


nants 


house 


Ing up on plant 


acid and 
washes 
chem! 


tanks 


irrv-over of 


treatment 


rinse tanks to reduce contam) 
nation of rinse water. 
oils, 


be 


Keeping separate wastes 


ereosote, ete.) that ean 
burned or sold. 

Scheduling dumping of concen 
trated chemicals to ease treat- 
ment plant loads, or at 


holding them for periods of 


least 


high flow in streams 


Making better use of municipal 
sewage treatment facilities by: 


a. Partially treating wastes so 
they 
plants 


b. Contributing to the planning 


ean be accepted by city 


and helping to defray the cost 


of construction of additional 
facilities that will make it pos- 
sible fo 


handle 


city sewage plants to 


industrial wastes 


waste disposal plant 


operating costs by : 


a. Making the plant itself as auto- 
matic as possible. 
b. Using one waste to help treat 
thus cut the cost 
if treatment chemicals. 
line 


her materials separated dur- 


another and 


a market for oils and 


treatment 
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BIOLOGICAL OXIDATION OF INDUSTRIAL WASTES * 


By H. 


Biological oxidation of industrial 
wastes presents some problems not com- 
monly encountered in the treatment of 
domestic sewage. Domestic sewage is 
more nearly uniform in composition, 
is relatively more dilute, is more nearly 
balanced food for microorganisms than 
are most wastes, and is non-toxic. In- 
dustrial wastes vary from purely car- 
bonaceous materials, such as sugars and 
starches, to purely nitrogeneous ma- 
terials, such as slaughterhouse wastes. 
Some are mainly oily and fatty in na- 
ture. Most industrial wastes, how- 
ever, contain varying mixtures of these 
types of compounds. Domestic sewage 
contains coarse and finely suspended 
and dissolved materials. In some 
wastes only dissolved materials may be 
present, whereas in others the solids 
may be primarily in fine or coarse sus- 
pension. Most of them, however, con- 
tain mixtures of suspended and dis- 
solved solids. The inorganic matter 
in domestic sewage varies within nar- 
row limits in_ different locations, 
whereas industrial wastes may be 
purely inorganic or predominantly or- 
ganic. Domestic sewage from differ- 
ent sources varies in strength only 
within narrow limits. It usually has a 
B.O.D. of 100 to 350 p.p.m. Most in- 
dustrial wastes have B.O.D. values in 
excess of this, a great number having 
a B.O.D. value of 1,000 to 5,000 p.p.m., 
with some running as high as 10,000 to 
50.000 p.p.m. Domestic sewage does 
not contain any inhibiting materials to 
biological life, whereas some industrial 
wastes contain toxic compounds. 

All these differences raise special 

* Paper of the Journal Series, N. J. Agri- 
cultural Experiment Station, Department of 
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problems in the biological oxidation of 
wastes, whether in the treatment proc- 
ess or in the self-purification process 
in the stream, which are different from 
those created by domestic sewage. It 
is the interplay of three general factors 

food, organisms, and environmental 
factors—that affects biological oxida- 
tion. 


Food 


It is to be expected that the chemical 
composition and physical state of sub- 
ilivision will affect the availability of 
the food. Some organic materials are 
more readily available than others. 
Sugars, for instance, are more readily 
available than is lignin, although both 
are composed of carbon, hydrogen, and 
oxygen. In general, as the complexity 
of the organic substance inereases, the 
availability decreases. Bacteriologists 
have long recognized the difference in 
the availability of different organic 
compounds, and hence have made no 
attempt at a general mathematical 
formulation of the rates of biochemical 
oxidations. The early acceptance of 
a uniform rate for normal oxidation 
has recently been found not to apply 
universally for even domestic sewage, 
under various conditions of oxidation 
The velocity constant of normal oxida- 
tion rate of 0.1 at 20° C. has been 
modified upward to 0.15 to 0.18 and 
has been found to be affected by a 
great number of variables, such as 
seeding and dilution. In view of the 
differences in chemical composition be- 
tween domestic sewage and industrial 
wastes and within various wastes them- 
selves, it is not to be expected that the 
rates of oxidation for domestic sewage 
will apply to wastes in general. 

The physical state of subdivision of 
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the food will also affect its availability 
and the rate ol oxidation Mi roo 

anisms obtain their food by a process 
if cliffusior through the cell mem 
brane. It follows that only diffusible 


and soluble materials are readily avail 


ible The non-diffusible and coarst 
particles ar onverted into soluble 


material by exo-celiiiiar enzymes by a 
pr ess of hvdrolvsis before they an 
be cliffused 


Therefor 


cell ane absorbed 


both 


materi ils 


into the 


i) «containing 


soluble and insoluble organic 


the former fraction is oxidized first and 


oxidation of the insoluble fract 


is controlled by the rate at which it 1s 


hydrolyzed It follows. further, that 

waste containing only insoluble par 
ticles will be oxidized ata slower rate 
than one containing only soluble ma 


It is generally accepted that the rate 
independent of the 


| oN ition Is 

quantity of organic material; that 1 

that a dilute material will oxidize at 
shout the same rate as the same mate 
rial in mor oneentrated form. This 
eneralization is derived from deoxy 
reniation studies with a very narrow 
and low range of organi matter 


re or waste 1s oxidized with 


When sewag 


ut any dilution in manometric appa 
ratus the rates of oxidation are similar 
1 those obtained by the dilution 
method In the treatment of strong 
wastes the rate of oxidation may be 
iffected, however, by a_ deficiency of 


en creat adsby the high demand 


niestion of oxygen supply ts dis 
more n connection with 
tive n eonditions 
| earbon-nitrogen ratio of the or 
feriais ts the rate ol 
silabilit An organic material en 
tirely Vol ol en sucl us 
suvrars ivailable to onlv a few ba 
teria despite its fine state of subd 
on I'nless the nitrogen ts present it 
suffi ent quantities in the surround 


substance 1s not ox 
the surrou | 


in the forn 


im, such a 
itrogen 


should be 


} The 1 


trates 


en i first brol en down. 


stages. to ammonia nitrogen before it 


becomes available for structural pur 


poses during the oxidation carbo 


naceous materials. 
irbon-nitrogen ratio of an 


reases, 


the 


material or a waste dec 


more nitrogen from 
breakdown of the nitrogenous portion 


becomes available for the oxidation ol! 


the carbonaceous portio: At a car 
bon-nitrogen ratio in the range of 
10:1 or 50:1 there will be a deficiency 


itrogel As the ratio is decreased 
further to 20 


trogen than is required for assimila 


1 there will be more mi 


tion into cellular protoplasm, and a 
slight the form 
will exist in the surround- 
As the 
even narrower, say 10:1 
the 


excess of nitrogen in 


of armmonia 


ing medium ratio becomes 


the excess of 


nitrogen in surrounding medium 
will increase. Thus, for the rapid ox) 
dation of carbonaceous materials suffi 


be furnished to 


ent nitrogen must 
supply the cellular needs of microor 
ranisms. Investigations have shown 


that 1 part of nitrogen will be required 
for every 20 parts of B.O.D 

Phe spl Orus also is essential Tor cetl 
oxidation of organi 


defi 


nutrition and 


materials If a waste is ‘lent in 


this element its addition accelerates the 
phosphorus 
x 1 part of P 
for 75 to 100 parts of B.O.D 

and con plex 
state of 


the car 


rate of oxidation Less 


than nitrogen is requir d 
Thus, the composition 
matter, its 


on, ana 


subdivision 


hoen-nitrogen ratio are important fae 
tors in connection with the food supply 


mt its rate ot oxidation 


Organisms 


It has ae finitely established that 
real teria annot be ox dized 
n tl bsence of microorganisms 

Revond this simple general statement 
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oxidation. It must be granted that 
the greater the initial numbers of or- 
vanisms, the shorter the lag period will 
be and hence the greater the over-all 
rate of oxidation. Compare, for in- 
stance, the time required for 90 per 
cent oxidation of sewage in the normal 
deoxygenation test, which requires 10 
days, with that obtained by the acti 
vated sludge process, which requires 
only 6 hr. to reach the same stage. It 
is true that in the activated sludge 
process not all the impurities removed 
are actually oxidized. Nevertheless, 
as the numbers of organisms are in- 
creased, the rate of oxidation is in- 
creased to a certain point, beyond 
which additional organisms do not give 
an increase in the rate. 

It is to be expected that there is 
also a relationship between the food 
concentration and the number of or- 
vanisms in relation to the rate of oxi- 
dation, although such a_ relationship 
has not been clearly defined. For in- 
stance, if a certain number of bacteria 
or a certain amount of seed is required 
for a diluted material. such as in the 
B.O.D. technique, is it reasonable to 
assume that in the undiluted sewage 
or the waste the same rates would be 
obtained if the initial numbers of or 
vanisms were not inereased? es- 
tablished aerobic sewage treatment 
processes, it is felt that the numbers of 
organisms are sufficiently high in re- 
lation to the food so that this does not 
become a limiting factor in the rate 
of oxidation. Consider the activated 
sludge process with the great concen- 
tration of bacteria in the flor. Even 
in this process, however, experiments 
have shown that as the suspended 
solids in the mixed liquor are increased 
to a certain point, the rate of oxidation 
is inereased. If this great aggrega- 
tion of bacteria were not present in 
the floc, but instead it was attempted 
to obtain the same number of bac- 
teria in a dispersed state, either greater 
volumes of seed would have to be re- 
turned or the rate of oxidation would 
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suffer. A process making use of non- 
aggregated growths based on the above 
principles has been developed success 
fully. Here the seeding is accom- 
plished not by floceulent growths, but 
by dispersed cellalar material which 
does not form floe. By returning as 
little volume of seed as 25 per cent of 
the waste treated, 70 to 80 per cent 
of oxidation of impurities in the wastes 
has been obtained by aeration for 
24 hr. 

In addition to the question of num- 
bers of organisms as such, there is the 
problem of types and complexity of 
the seed material and its effect on the 
rates of oxidation. Experiments have 
shown that the greater the complexity 
of the seed material, the higher is the 
rate of oxidation. In other words, 
oxidation of complex materials, such 
as sewage and industrial wastes, is not 
carried on expeditiously by a single 
type of organism, no matter how ver 
satile that organism may be. Thus, 
treatment of industrial wastes by pure 
cultures of organisms, even though 
feasible, would not be an efficient proce 
ess. (However, in industrial fermen- 
tations, such as in aleoholic fermenta- 
tion or penicillin production, it is 
highly important to carry on the proe 
ess with a single type of organism in 
order to get the desired end product.) 
Two types of bacteria working in asso 
ciation are thus better than one type 
alone, because one of them might be 
able to utilize the produets of the other 
and carry on the treatment process 
further. As the number of types of 
bacteria is increased, the efficiency is 
also increased. The introduction of 
protozoa in the seed containing a great 
number of types of bacteria further 
increases the rate of oxidation, This 
leads to the concept of a_ biological 
community oer association, and a chain 
of living forms. Naturally, the types 
of organisms within this living chain 
vary with the type of waste and the 
environmental conditions, but seldom 
will it be found that the organisms in- 
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volved belong to only one type. Those 
that fit into a particular chain of re 
actions and form a valuable link with 
the preceding and succeeding reactions 
will survive and predominate, whereas 
the others will either be eliminatec or 
will be present only in insignificant 
numbers 
The pree 
fect of types and numbers is based on 
the premise that a has 
developed and has been in progress in 


a successful adaptation or ac 


ding discussion on the ef 


process been 
which 
elimatization of flora and fauna, orig: 
ally present in the waste or after its 
artificial introduction, has taken place 

Acclimatization and adaptation are 
veneral terms to indicate the develop 
efficient flora fauna 
from a mixed population suitable for 


f and 


ment ot an 
i particular environmental condition 
and All that is 
bring about this desired end is to have 
diversified flora and 
If the se are lael 


t mav be necessary to introduce a 


waste necessary to 


a sufficiently 


fauna in the waste 


sewage or 


ing material, such as 


soil suspension, which eontains a di 


vers fied flora 


The second important factor in 


development of a suitable seed is sub 
ting the waste in the presence of a 
nitable flora and fauna to the opt! 
um eny ronmental conditions for a 
particular process which is being de 
oped. For instance, in the produe 
tion from sewage solids of a suitable 


eulture for sludge digestion, all that 


< necessarv is to keep the material 
under anaerobie conditions with a 
f rable pH value; eventually the or 

sms originally present in the fresl 
ids develop and anaerobie di 
restion will become established It is 


not necessary to add methane-ferment 


ne orgariusms 


Lauety 


The terms acclimatization’? and 
adaptatior > however, do not clearly 


define the mechanism whereby a cul 
ture becomes established The first 
step in this process 1s brought about 
hy selection. Certain species in the 


AND INDUSTRIAL WASTES 


January, 1950 


mixed population find the conditions 
and food best suited for their develop- 
ment and, as a result, with continuous 
or repeated feeding they become the 
predominant forms. Initially, with 
only a limited number of these organ- 
isms in the inoculum, an extended lag 
period may be encountered, which upon 
repeated passages of the seed with a 
particular waste is curtailed, until a 
maximum rate possible under the pre 
vailing conditions is attained. 

The second possible mechanism in the 
acclimatization and adaptation phe- 
nomenon is brought about by ‘‘train- 
when sub- 
condition 


ing.’’ Certain species, 


jected to an unfavorable 
such as toxic materials, may be made 
eventually to tolerate a higher concen- 
toxic materials than they 
initially. Certain 


tration of 
‘ould withstand 
varieties in the species may be more 
such an un 
become 


than others to 


condition, 


resistant 

and 
established by a process of selection 


favorable may 
It may also be possible to train the 
same organism to withstand a higher 
amount of toxie material by gradually 
inereasing the concentration. 

Finally, in the process of acclimati 
zation or adaptation, a mutation may 
take 


tion of a new 


place; the spontaneous produe- 


variety or species If 
the mutant is better able to withstand 
the environmental condition it becomes 
established 

In considering the possibility of this 


as a result of selection. 

principle of adaptation or acclimatiza 
tion in respect to certain toxic indus- 
trial wastes, it is possible within lim- 
its to develop by mutation, selection, 
or training, certain varieties and types 
and 
attack inhibiting materials, such 
which previ- 


to withstand 


which ultimately can withstand 


even 
as phenols and eyanides, 


ously thev were not able 


or utilize. The resistant or hardy 
varieties may have been too few inl 
tially to bring about the desired re 


With mixed cultures it is diffi 
whether the 


action 


prove successful 


development of a culture is the result 
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of mutation or selection. However, 
examples of mutation in the bacterio- 
logical literature are numerous, such 
as in the production, by ultraviolet or 
x-rays, of new varieties of Penicillium 
eapable of producing a greater amount 
of penicillin. 

Such examples of development of 
varieties may exist unknown in 
the waste treatment field, although no 
such have been made so far. 
Nevertheless, it is reasonable to assume 
that in the biological treatment of 
phenolic and other wastes containing 
inhibiting substances, at least a strik- 
ing adaptation of the flora and fauna 
has taken and the biological 
population in the treatment of such 
wastes is entirely different from that 
of more common organie wastes, such 
as those from dairies, slaughterhouses, 
and similar industries. 

It is important, however, to bear in 
mind that such a process of acclimati- 
training, adaptation. selection, 
and has definite limits. In 
other words, it is not possible to treat 


new 


claims 


place 


zation 
mutation 


wastes containing a very high coneen- 
tration of a toxic material, no matter 
how assiduously it is attempted. There 
is an upper concentration of a poison 
that can be tolerated. Beyond that 
concentration, the substance will al- 
ways have an inhibitory or lethal effect. 
The maximum concentration that can 
be tolerated or utilized depends on the 
specific compound. It is also affected 
by the type and concentration of the 
organic matter present in the substrate. 


Environmental Conditions 


The effects of pH value and tempera- 


ture are too well recognized among 
engineers to require much 
elaboration. It is recognized that bio- 
logical processes in general, and oxida- 
tion in particular, are definitely af- 
fected by the pH value and the 
temperature of the substrate. 

The pH value of a waste may be too 
low or too high initially. The oxidation 


sanitary 


rate does not seem to be so critically 
affected by departures from the opti- 
mum as does the anaerobic fermenta- 
tion. Between pH values 6 and 8, the 
oxidation does not seem to be ma- 
terially affected. Wider departures 
from these values may need correction 
for maximum efficiencies. Often there 
is a tendency for the pH value of an 
acid waste to rise, and of an alkaline 
waste to decrease as a result of treat- 
ment by an oxidation process. This 
natural compensation may well be 
made use of before any pH correction 
attempts are made. The acidity may 
be due to mineral or organie acids and 
carbon dioxide. Mineral acids are not 
attacked by bacteria, whereas many of 
the organic acids are utilized by bae- 
teria. As the end product of complete 
oxidation is carbon dioxide, this gas 
may affect the pH value considerably, 
especially in a poorly buffered medium. 
Production of nitric acid by nitrifica- 
tion, in poorly buffered substrate or 
in large quantities, may affect the pH 
value. Whether the pH value of a 
waste is low initially or whether it de- 
creases as a result of oxidation, the 
same retardation is obtained at equally 
low pH values. 

The temperature coefficients during 
deoxygenation of diluted wastes have 
been carefully worked out by many 
investigators. It is assumed that the 
same coefficients apply in the treatment 
of the undiluted some 
treatment processes, such as activated 
sludge and trickling filters, purifica- 
tion is only partly accomplished by 
oxidation: the remainder is due to ad- 
sorption. latter is not 
so much affected by temperature as is 
oxidation, the effects of temperature on 
over-all] purification may not be so pro- 
nounced as in deoxygenation. 

The presence of an ample supply of 
oxygen is essential for oxidation. There 
is, however, a lack of clear understand- 
ing as to what constitutes an ample 
supply. In a homogeneous system, a 
trace of oxygen would theoretically be 


wastes. In 


the 
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ample i d be maintained at al 
times in the entire ten In a hetero 
geneous ter nh in activated 
sludge where the size of floe is cor 
siderable, the rate of oxygen utilization 
within the floe may exceed the rate at 
which oxygen is supplied, because of 


the 7 Ww rate 


A fi 


surround 


diffusion 


of 
bathed 


therefore in a 


medium containing oxygen 


rere 


may 


hecome anaerobi 


ause the mechan 


sm of purification resides on the sur 
face and within the floc, such a situa 
tion may result in a deterioration of 
the oxidizing properties and physical 


characteristics of the floe 
a higher D.O 
t} 


ne ra 


The 
level will in 


main 
tenance of 
te of diffusion of 


Many 


Crease 


oxygen 


into the floe industrial wastes 


ha much higher oxygen demand 
than there fore, the marnte 
nay proper oxygen level in the 
activated sludge process becomes more 
difficult, and use of this process for 
strony wastes becomes tnadvisabl 


Inadequate penetrat on of oxveen 
monstrated bv the black color 
irly filter 


the side next to the stone 


thick trickling 


Che effect of 


toxic materials may also 
be considered as a part of the environ 
ment The effect of such materials 
originally pr nt in the waste was 
ussed previously in conjunetion 
th seeding and adaptation. There 1s 
no « nee that the oxidation 1s at 
fected by the production of toxie ma 
erials during the oxidation process 
de fron he unfavorable effect of 
rbon dioxide lowering the 
\ detailed discussion of oxidation 
cli ttlable for the treatment of 
adustt | vyastes would require more 
space t available In general 
ition devices mav be divided 
two grou} namely, those utilizing 
locculent growths and those not utiliz 
! fl nt growths In the first 
‘ate activated sludge, low 
rat fiite and hieh-rate filters li 


still 


iT 


STRIAL WASTES 
the second ecatevorv mav be included 
sand filters and the aeration process 
with dispersed growths. The latter is 
at present, in the laboratory exper! 


mental stage The difference between 


these two groups of treatment devices 
consists of the relative quantities of 
prov uced In processes utiliz 


ing floceulent growths, larg: 
of 


quantities 


sludge are This is be 


obtained 


cause purification is the res lt of ad 
sorption and of oxidation, Not all the 
adsorbed material is oxidized. In ad 
dition the sludge also imereases in 
volume by the production of more 
floecculent material as a result of ex 


tensive biological growth 
The second category of treatment de 


vices may be looked on as primarily 


oxidation devices whereby most of the 
purification is brought about by direct 


biological oxidation 


Admittedly, in 
the sand filtration process, an unoxi 
dized residue remains on and below 
the surface of the sand It accumu 


lates and has to be scraped off occasion- 
the 
to the accumula 


ally ultimately it clogs filter 


Hiowever, this is due 


tion of the unavailable material in the 


waste and the growth of biological 


material 


In the aeration of wastes containing 


only dissolved and finely divided solids 


by disp. rsed growths, accumulation of 
large 


quantities of sludge avoided 


Is 


by oxidizing the material 


complete ly as possible in the absence of 
The oxidation and 
purification is brought about by indi 


vidua 


organic 


as 
floceulent growths 


Is, which do not form floe par 
Thus 
appearance 
due to the suspended cellular material 
Such 


ticles but remain in suspension 


efluent has a turbid 


the 


a process 1s better suited for the 


treatment of strong industrial wastes 


that be 


shudge 


cannot 


readily treated by the 


activated process 


prelimi- 


nary paper dealing with some aspects 


of dispersed growths aeration has been 
Industrial 
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Summary 


An attempt has been made to give 
the fundamental background of bio- 
logical oxidation of industrial wastes. 
The importance of the food factor is 
stressed from the standpoint of chemi- 
cal composition; physical state of sub- 
division, concentration, and strength ; 
and carbon-nitrogen ratio of the 
wastes. The second important factor 
is related to seeding—the number and 
types of organisms, Of the important 
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environmental factors, the effects of 
pH value, temperature, oxygen supply, 
and toxic materials are briefly dis- 
cussed. It is the proper juxtaposition 
of the food, organisms, and environ- 
mental factors that determines the sue 
cessful oxidation of industrial wastes 
These fundamental factors apply gen- 
erally to all oxidation processes and 
devices, whether they be activated 
sludge, low-rate or high-rate filters, 
sand filters, or aeration by dispersed 
growths, 


BETTER MUNICIPAL-INDUSTRY COOPERATION NEEDED 


In a paper presented at the Fifth 
Industrial Waste Conference, held at 
Purdue University, Lafayette, Ind., 
Nov. 29-30, 1949, W. H. Wisely, Ex- 
ecutive Secretary of the Federation, 
pointed out that the record of munici- 
pal-industrial collaboration in the ac- 
ceptance and handling of trade wastes 
in public sewage works has not been 
good. Some of the more apparent 
causes of the breakdown in such rela- 
tionships were ascribed by Mr. Wisely 
to: 


1, An unreasonable attitude on the 
part of the municipality with respect 
to the acceptance of wastes that could 
be handled satisfactorily. 

2. Lack of proper preliminary analy- 
sis of probable effects of the industrial 
wastes on the public system. 

3. Unrealistic preliminary analysis 
resulting from incomplete or inaceu- 
rate advance information on the char- 
acter of the industrial operations and 
wastes. 


4. Lack of an agreement or ordi- 
nance delineating clearly the charac 
teristics of waste flows that are objec 
tionable to the municipal facilities. 

5, Unwillingness on the part of oper 
ation personnel at the municipal plant 
to make reasonable adjustments in 
procedures so as to accommodate cer 
tain wastes 

6. Failure of industrial management 
to exercise necessary control over 
wastes, to afford conscientious opera 
tion of pretreatment facilities, or to 
give prompt notice of aecidental losses 
capable of causing upsets or damage to 
the municipal facilities. 

7. Unwillingness on the part of the 
industry to bear continuing or recur- 
ring costs properly chargeable to the 
handling of its wastes, or to reimburse 
the municipality for specifie damages 
caused by them 

8. Lack of interest and consideration 
by both parties for the practical prob 
lems of each other, often compounded 
with mutual suspicion and distrust. 
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DIGESTION OF COMBINED TANNERY AND 
SEWAGE SLUDGE * 


By Morreui 


Worrell Vrooman FE 
The Citv of N. ¥., Is 
n Fulton County at the south 
! f the Adirondack Mountains 
Phe 1940 census population was 23,529 
The main industry of both Gloversvill 
and Johnstown (a city of 10,700 popu 


lation ad, Gloversville on the 


Gloversy ille, 
located 


ern edge 


ining 
and has been for over 100 
leather 


south) 1s 
vears, the manufacture of 
gloves 

In addition to the many glove fac 
tories there are in the city 21 tanner 
leather 
These tanneries also tan sheep skins 


ies. which tan mostly glove 
and other leathers for eoats, and some 

ins. One tannery, the largest 

tv. also tans white leather for 
Most of the leather 
is imported from many different parts 
f the 


Clove 


W shoes 

world 
sville 

a small stream flowing through 


is located on Cavadutta 
Creek, 
the city and ultimately emptying into 
the Mohawk River at Fonda, at which 

t has a watershed area of 64 
watershed 


treat 


The stream has a 
14°? sq. ml at the 
The average flow is about 


area sewave 


ment plant 


d.: the low dry weather flow, 


Character of the Sewage 


is ombined domestic 


The 


tly colored and contain 


wastes tannery 


of solids and hair 


with pieces of leather and fleshings, 


in addition to the dirt washed from the 
t 1949 Spring Meeting, New 


Sewage Works Associntior 


Y une 6-7, 1949 


VROOMAN 


AND Vireo. 


Gloversville, N. 


leather and the spent chemicals used 
in the There is 
also a considerable amount of kerosene, 
and oils, both from 
the tanning processes and from the de- 
of the 
highly colored at times by the aniline 


and coloring the 


tanning processes. 


solvents, 


grease, 


vreasing hides. The sewage is 


other dyes used in 
leather. 

The total combined flow of sewage 
received at the plant is 444 m.g.d. for 
5 days a week and 214 m.g.d. for the 
remaining 2 days. The daily peak, at 
10 a.m., is 7 m.g.d. in the 5-day 

Oecasionally, during 


long week-ends due to a 


about 
period, 
weather and 


dry 


holiday coming on Friday or Monday 
the Sunday 


d. 


flow has been as low as 


Condition of Cayudutta Creek 


For many years the tannery wastes 
went directly into Cayadutta Creek and 
all of the tanneries 

Also, there 
leneth of the creek 27 
which emptied sewage directly into the 
ereek Hience, the cor 
utta Creek was bad from a pollution and 


along its 
along the 
sewer outlets, 


were 


banks were 


lition of Cayad 


odor point of view and brought about 
litigation by riparian owners along the 


Ww hich 23 


ereek, during the course of 
injunctions were granted against the 
City of Glov of these 
injunctions, intercepting sewers were 
built throughout the city to collect the 


domestic sewave at the different outlets 


rsville Because 


and also to collect all of the tannery 
them to a sewage 
The intereepting 
sewer was completed in 1906 and ex- 


wastes and 


cl liver 


treatment plant 
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tensive experiments were carried on 
by the city under the direction of 
Morrell Vrooman, with Harry Ham- 
mon as chemist in charge of the ex- 
perimental station and Harrison P. 
Eddy as consultant. From the ex- 
periments, which were earried on with 
a large-scale experimental plant for 
nearly 3 years, the type and design 
of the present plant was formulated. 

The original experiments indicated: 


1. That a considerable portion of the 
solids in the tannery wastes could be 
removed at the source by simple set- 
tling tanks and that more than 13 
tons of solids per day could be re- 
moved by these individual tanks. 

2. That combined tannery and do- 
mestic waste of the character received 
at the experimental plant at that time 
could be successfully treated by the 
then known methods. 

3. That the plant should consist of 
plain bar sereens, two Dortmund type 
settling tanks approximately 37 ft. in 
diameter and 50 ft. deep, a single 30- 
in. dosing siphon, 3 aeres of trickling 
filters 5 ft. in depth, two secondary 
settling tanks 30 ft. in diameter and 
30 ft. in depth, approximately 3 acres 
of open sludge drying beds, and 3 
acres of intermittent sand filters. 

4. That sludge digestion was only 
slightly effective and that digestion 
tanks were not essential. 

5. That the volume of sludge was 
large and that the sludge would digest 
extremely slowly and dry on the sludge 
beds. 

6. That because of the alkaline char- 
acter of the combined wastes and be- 
cause of the large amounts of alum 
and lime in the wastes from the tan- 
neries, settling would be very rapid 
and the action similar to that of chemi- 
cal precipitation. 


Since the existing sewage disposal 
plant was constructed and put in op- 
eration in October, 1912, it has han- 
dled an average of about 6,000 eu. yd. 
of sludge from the sludge drying beds 
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each year. In addition, about 5,000 
cu. yd. has been removed from the 
separate settling tanks at the tanner- 
ies. 

Because of the great increase in 
tannery wastes in the past 36 years 
and because of changes in the char- 
acter of the tannery wastes due to dif- 
ferent processes of tanning and the use 
of different chemicals, the treatment 
plant is now overloaded. The present 
plant is not capable of either producing 
a satisfactory effluent or handling the 
large volume of sludge. Hence, plans 
are being prepared for changes and 
additions to meet present-day condi- 
tions. Necessary to this work have 
been measurements of volume of sew- 
age, both domestic and tannery; 
chemical analyses of all the tannery 
wastes; and analyses of the combined 
domestic and tannery wastes, including 
experiments in sedimentation and di- 
gestion of the combined sewage and 
tannery sludge. 

The original plant design was based 
on the extensive experiment conducted 
during the vears 1907, 1908, and 1909 
and took into consideration that sepa- 
rate settling tanks would be built and 
efficiently operated at each of the tan- 
neries to remove the readily settleable 
solids so as to comply with eity ordi 
nances defining maximum standards of 
the wastes from the tannery settling 
tanks that would be permitted to enter 
the trunk sewers or the sewage treat- 
ment plant. This worked well for a 
time, especially while there was rigid 
inspection of the tannery tanks by the 
city; but gradually some of the tan- 
ners gave less and less attention to the 
removal of sludge from their settling 
tanks and hence a greater load was 
added to the city’s sewage treatment 
plant. This load was further increased 
by the increased output of the tan- 
neries since 1912, and by the changes 
in methods of tanning, which detri- 
mentally affected the operation of the 
sewage treatment plant. 

Disposal of the raw sludge has been 
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the most difficult operation to be met 


in the several decades this plant has 


been operated, The excessive accumu 


lation of sludge requires a large area 
for drvin Beeause of the slow-drying 
character of this sludge, the lack of 


any conditioning of sludge on the beds 
in winter weather, and finally the great 
amount of 
quired to 
sludge 


equipment and labor re 


remove the dry or semi-dry 


from the beds, conditions hav 


frequently been such as to prevent 


sludge from being promptly removed 


from the sedimentation tanks The 
results ha been the cause of practi 
ally all operation difficulties and com 


plaints concerning the disposal plant 


the plant 
accumulation of 


operation of has 


been the 


settling tanks, reducing 


materially the period of sedimentation, 


consequent overtlow of much 
to the sprinkling filters 
The filters are thereby overloaded and 
netion properly 

Complaints concerning the disposal 
plant have been due to the odors aris 
The plant 


in an excellent condition 


ime tro the slu lve beds 

Ss maintamed 

and there are no objectionable odors 


around the plant. However, the main 
highway 


[nm the 


from the dee 


passes the 


sludge drying beds 
publie’s mind, the odors arising 
omposition of fresh shidge 
are associated with the disposal plant 
ilthy et the beds aire af some dista we 
plant proper 


Therefore if the amount of 


t nereased many times by 
Oring i tann wastes to a ventral 
point at the disposal plant, it can be 


rem understood why the engineers 
have made every effort to overcome the 
ondition first. to determing if this 
nudge will divest: and second, to 
termi eonditions for d 
af 
Pilot Plant Studies 
Che pioneer pilot plant was installed 
t val the «cir 
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State Department of Health, and Wil 
lard R. Smith, operator of the plant 
The pilot plant 375-gal. ea- 
pacity, well installed, and well main 


was of 


tained. The sludge was taken from 
the sludge line in the sedimentation 
tanks. These tanks, two in number, 
were of the Dortmund type, 55 ft 


deep. As the sludge line extended to 
the bottom, 


not strictly 


the sludge withdrawn was 
fresh. The sludge was 
and the temperature of the 
the tank 
at approximately 85° F. 
extended 
months and the very en 
The submitted at 


the experiment says 


seeded 


contents of was maintained 
The experi 
period of 7 


results were 


ments over a 


couraging report 


the end of 
“It was found by the experiments that 
a large percentage ol the volatile solids was 
converted rapidly to gus 


dige 


or liquid by the 
stive process. This ran as high as 51 
per cent of the total solids; in 
varying 


general, 
cent. It 


quite coneen 


fron to per 


found that the sludge was 


was 


trated, averaging about 16 per cent 
It contained cor 


solids 
iderable quantities of hair 
The 
aried with the industrial 


und had a pron uneed kerosene odor. 
pH of the sludge 


load, and was more alkaline than 


riation did not 


otten 


acid. The v: adversely 
affect the pH of the digesting 
which stabilized in the pH range 


to 7.0 rhe volatile content of the 


sludge, 
trom 6.5 
sludge 


averaged nearly 


The divested 


64 per cent for five 
sludge eracked and 
beds 
June, sludge 
day ‘I he 


months. 
dried 
rapidly on sand drying During 
favorable weather in dried in 


from six to ¢ ht quantity ot 


is produced on the basis of total solids 
was modernute The average per capita 
vield was less than 0.5 eu. ft. The average 
wield of ga vas about 5 en. ft per pow ad 
of volatile material destroved This gas 


1 carried 


the adminis 
ration, f onsulti engineer, and 
the operator participatin The ex 
led sedimentation from 
severa different types of tanks, pre 
| eration 1 Sludge 
livestion experiments were arried out 
re} 
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simultaneously; and as this discussion 
concerns this phase, the digestion ex- 
periments are taken up in detail. 
Whereas the first pilot plant was in 
stalled for the purpose of proving the 
possibility of digesting combined tan- 
nery and domestic sewage, a 
new pilot plant was set up for deter- 
mining the rate of digestion of this 
sludge, as the original experiment had 


wastes 
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determined that the sludge would di 
gest. The plant installed in 1947 con- 
sists of a 375-gal. septic tank such as 
used for residences (Figures 1 and 2). 
This is equipped with sludge inlet, 
sludge draw-off. four supernatant 
draw-offs, sludge stirring device, heat- 
ing coils, and gas take-off in the top. 
The apparatus is heated by means of a 
coal stove. 


FIGURE 1.—Experimental assembly for digestion of tannery wastes with sewage. 
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FIGURE 2.—Schematic diagram of experimental digestion assembly at Gloversville, N. Y. 
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The plant was started on April 21, 
1947 
daily increment of sludge, 4 gal. This 
taken 
the sedimentation tanks and undoubt 


by the addition of the proposed 


sludge from the bottom of 


Was 


edly represented sludge 
The 


sludge 


partly di 


gested water content was very 


low for namely, 


2, 20 gal 


about 87 per 
of seed sludge 
tank From the 
to and after May 2 


of sludge Was added per day 


cent On May 


was placed in the 
start on April 21, 
gal 
On May 5, there was a small amount of 
gas, but not in sufficient quantity to 
measure. On May 21, the procedure 
was changed and the sludge then intro 
duced into the tank taken 

under the surface of the sludge 
blanket in the tank instead 
of fromm the bottom, with a water con 
tent of approximately 90 per cent. 
This the thought that 
such a sample would more nearly rep 


was from 


settling 


was done with 


resent working conditions, with a 


fresher sludge. Then, too, this was the 
only available sludge for experimental 
On May 29, gas 


duced in measurable quantities for the 


purposes was pro 


first time. From this point on the gas 
production was steady, averaging from 
30 to 35 eu. ft 
taken from the 
sedimentation tank has a considerable 
than the 


surface of the sludge 


per day. The sludge 


lower portion of the 
lower pli material taken 
nearer the 
blanket 
The volatile contents in these two in 
stances were practically the same, being 
rly 65 per cent of the solids in the 


Che pH of the digested sludge 


wus ry stable, around 7.2. On the 


tests the tem 
peratures for the entire 191-day period 


are as follows 


basis of daily average 


lume added to the tank was 4 
g.p.d. for 46 days, 5 g.p.d. for 6 days, 


and 6 g.p.d - the remainder of the 
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experiment. Average values for the 


sludge were: 


idge 
pH 8.05 
Specihe gravity 1.03 
11.95 
61.5 


Solids 


Volatile matter 


was 10.3 eu. 
matter for the 
Total input to October, 
1947, was 1,044.5 gal., the gas produc 
$875 cu. ft 
The volume of the sludge was reduced 
21.6 per cent during this same period. 

It is of interest to note that regular 


Average gas production 
ft. per lb of 
entire period 


volatile 


tion for the period being 


gas production was recorded at the end 
of 40 days from the time of the first 
addition of sludge, or 28 days from the 
time the seed sludye was introduced into 
the tank 
was approximately one-half the sludge 
added from the sedimentation tank at 
the time of placing. The gas produc 
tion, therefore, devel 
oping. It is difficult to aceount for 
this The pH of the 


sludge was lower than average and the 


The quantity of seeded sludge 


seemed sl 


condition raw 


solid content Considera- 
fact that the 
sludge was taken from the deep part 
of the and had 
undergone if such 


production 


was higher 


tion was given to the 


sedimentation tank 
some digestion but 
were the eases the gas 
should develop more quickly 
After about 30 day Ss, 1f WAS decided 
from nearer the 


to use sludge 


t he nm 


top of 


umulated sludge. This was 
done by means of a pitcher pump draw 
ing from 5 ft. below the surface of 
the sludge blanket. It was thought 
that taking the sludge from the 

} 


would not be 


very 
upper portion 
This 


assumption, for the 


repre 


sentative probably 


was not a 


eorrect 


solid con 


the sludg 


e withdrawn remained 


sludge drawn from the digester 


was app ed to the sludye drying beds 


from time and was found to 


Ime t 
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dry rapidly, the drying period being 
much shorter than for the raw sludge 
as applied in the normal operation of 
the plant. In the fall of 1947, ex- 
periments were conducted by a repre- 
sentative of a vacuum filter manufac- 
turer to determine if the digested 
sludge was filterable. It was found 
that this sludge could be filtered by 
vacuum filters, as shown in a resume 
of data thus obtained. Fifteen tests 
were made. The highest residual 
moisture content was 66.7 per cent, 
and the lowest 61.8 per cent. The 
chemical applied varied from no ferric 
chloride and 20 per cent lime to 3 per 
cent ferric chloride and 10 per cent 
lime. The optimum appeared to be 
about 3 per cent ferrie chloride and 12 
per cent lime, which was very high. 

Further experiments were conducted 
to ascertain whether elutriation of the 
sludge would be of benefit. The 
method of washing was probably not 
the best standard practice, but it was 
proven that the rate of filtration could 
be stepped up and the application of 
the conditioning agent could he re- 
duced. Of special interest is the fact 
that no lime would be required and 
only about 3 per cent of ferric chloride, 
with residual moisture in the filter 
cake of around 60 per cent. 

The 1947 experiments demonstrated 
that serious consideration should be 
given to the problem of the digestion 
of this sludge. Accordingly, in 1948, 
preparations were made for further 
experiments. The experimental tank 
was changed in a few details where it 
was found from experience that it 
would benefit the operation; princi- 
pally removing the inlet as far as pos- 
sible from the point where the sludge 
was taken off. The first sludge was 
added on May 3. The quantity intro- 
duced at this time was 213 gal., of the 
following characteristics : 


pH 7.6 
Specific gravity 1,029 
Solids (% 8.4 
Volatile matter (% 63.0 
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This material was taken from about 6 
ft. below the top of the sludge blanket 
in the existing sedimentation tanks. No 
seed was added, as it was felt that more 
information could be obtained without 
seed, especially as to the rate of diges- 
tion, Some gas was noticed at the end 
of 11 days, but this gas did not burn. 
At the end of 13 days a small amount 
of burnable gas was produced. At the 
end of 18 days the first measurable 
amount of gas appeared (25 eu. ft., the 
minimum measurement for the gas 
meter installed). On May 31, the first 
additional sludge was introduced into 
the tank and this amount, 6 gal. was 
added daily throughout the experi- 
ment. On June 3, the procedure was 
entirely changed. It was decided 
that the type of sludge used did not 
accurately represent the type of sludge 
that would be digested under normal 
operating conditions. Therefore, the 
experimental sedimentation tanks, with 
a capacity of 100 ecu. ft., were used 
for accumulating sludge. All sludge 
beyond this date is fresh sludge taken 
in this manner. The most noticeable 
difference from that previously used is 
a somewhat higher pH (about 8.2), 
the lower solid content of the raw 
sludge (8.12 per cent), and the lower 
percentage of solids in the supernatant 
liquid (1.31 per cent). This digested 
sludge dried as readily as the 1947 
sludge. Average sludge characteris- 
tics for this period were: 


Raw | Dig Sup 


Item | Sludge Sludge | Liquor 
pH | 8.2 7.5 7.1 
Specific gravity 1.023) 1.04 | 
Solids (“%) 8.12 12.35 1.3 


Volatile matter (%) | 64.6 40.0 


The total input from May 3 to Oc- 
tober 21, 1948, was 1,125 gal. Gas 
production equalled 11.9 eu. ft. of gas 
per pound of volatile matter. The 
volume of the sludge was reduced 40 
per cent. Serious consideration is 
being given to the use of this gas for 


power. 
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Of particular interest is the varia 
tion of pH in the unseeded material. 
Initial pH was 7.6 and within a few 
days it was slightly on the acid side, 
continuing on the acid side for several 
days and gradually working up to the 
point of stabilization at 8.2. Gas pro- 
stabilized after 35 
This point should be of interest 
due to the fact that no seed was added. 


duction became 


days 


Experiments are being continued in 
1949 As a result of the 1948 experi- 
ments, it has been decided that diges- 
of sludge should be included in 
Also, it is the 
consensus that the present experiments 


tion 


any future planning 


should be earried on to determine the 
changes in rate of adding the da ly 
rement, and also the effects 


of higher and lower temperatures 


sludge ini 


Proposed Solution of Problem 


When the original injunctions were 
granted in 1900, the question of policy 
immediately arose as to whether the 
city should build its intercepting sew 
ers and sewage 


treatment plant to 


take care of domestic sewage only or 


the combined sewage of the city and 


tanneries It decided that the 
best interests of all parties concerned 
would be best if the tanneries 
installed plain settling tanks and re 
moved and cared for the that 
were settled out thereby. Also, that a 
certain effluent prescribed by 


was 
served 
solids 
a city 
ordinance could enter the intercepting 


sewers, which, with 
ment plant, would be designed to take 


the sewage treat 


wastes 
Actu- 
ally, the problem was and is the tan 
nery with the amount of 
solids and resultant sludge to be han 
dled at the 
and its effect 


on any 


care of the very strong tannery 
as well as the domestic sewage. 


waste large 


sewage treatment plant, 
its character, 
The 
that the 
combined domestic sewage and tannery 


be cause of 


treatment process 


recent experiments indicate 


wastes can be effectively digested, with 


resultant benefits 
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It is now proposed to treat all of the 
tannery wastes and domestic sewage 
combined, without initial treatment 
at the tanneries as has been required 
in the past, except perhaps the one 
limitation that and the oil 
from degreasing of the leather be re- 
claimed and not permitted to enter the 
intercepting sewer and the treatment 
plant. Omitting the settling tanks at 
the separate tanneries and treating all 
of the raw wastes at the city’s treat 
ment plant was decided upon at con- 


solvents 


ferences between the Tanners’ Council 
and officials of Gloversville. This will 
relieve the tanners of considerable la 
bor and cost, will improve the situation 
throughout the city and around the 
tanneries from the point of view of 
and odor, 
land for other uses. 


neatness and will release 
It will, however, 
put a heavier burden on the city in 
the capacity, design, and operation of 
the sewage treatment plant. 

In making the and 
caleulations of the amount of sludge, 
cent 
settling 


measurements 


a removal of has been 


assumed in the 


H2.5 per 
processes 
This results in a daily sludge quantity 
of 14,770 lb. or 34,419 gal., based on 
a 95 per cent water content. The caleu 
lated daily 

based on an 


removal, 
p.p.m. of 
suspended equals 3,256 Ib. 
The quantity of wet sludge 
equals 7,588 lb. From these figures 
and the other tests, analyses, and past 
operation of the existing plant, the 
desired or of the 
digestion tanks has been caleulated at 
305.000 eu. ft.. 


solids 


domestic 
assumed 

matter, 

dails 


necessary capacity 
or equivalent to a 
population of 105,000 people. This is 
based on a 5-day industrial flow of 2 
m.g.d. and a 7-day domestic flow of 
21, mgd. It will be from the 
foregoing that this feature of the prob- 
lem of the City of Gloversville is multi- 
plied by approximately 42. because of 
the tannery wastes. Nevertheless, this 
is not the whole story ; because of the 
inhibiting character of the 
wastes, the hair from the 


seen 


tannery 
processes, 
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the leather scrap, the occasional hides, 
and the high color of the wastes that 
reach the sewage disposal plant the 
whole problem of treatment is made 
unusually difficult. 

Under the new plans, it is proposed 
to eliminate the settling tanks at the 
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individual tanneries and to handle the 
sludge at the remodeled treatment 
plant. In order to finance equitably 
the necessary new construction and the 
future operation of the remodeled 
plant. it is proposed to establish a 
schedule of sewer rentals. 


DISCUSSION 
By W. R. 


Superintendent, Sewage Treatment, Gloversville, N. Y. 


For a good many years the enormous 
quantity of sludge produced by the 
tanneries has been the main problem 
of sewage treatment at Gloversville. 
If, through lack of help, bad weather, 
or any other reason, it was impossible 
to remove enough sludge from the dry- 
ing beds to keep ahead with empty 
ones, the sludge level in the settling 
tanks raised and the detention period 
dropped, producing more solids in the 
effluent. The only solution was to 
either provide empty drying beds or 
cut down on the sewage flow. 

It had always been believed that 
Gloversville sludge would not digest, 
but it was finally decided to find out 
by experiment. Through the coopera- 
tion and assistance of R. S. Taggart, 
then district sanitary engineer, New 
York State Health Department, a 
sludge digestion experiment was started 
with two old oil barrels set up in the 
cellar next to the furnace-—one for 
digestion, with a filler pipe, sludge 
draw-off and gas vent; the other for 
gas storage. Starting with seed sludge 
from Canajoharie, sludge was added 
each day from the primary settling 
tanks. After a time gas was being 
produced that would burn in a Bunsen 
burner and would operate a small gaso- 
line motor for a short time. This was 
considered satisfactory evidence that 
the sludge would digest, but a lot of 
time and work was necessary before 
it could be demonstrated on a larger 
and better scale. 


In 1942 better equipment was pro- 
vided in the laboratory, as well as a 
better digester. The digester was a 
375-gal. domestic-type septic tank with 
the inside removed and the top welded 
on. Internal heating coils were in- 
stalled in the form of 96 ft. of 1-in. 
pipe. A 4-in. pipe running to within 
1 ft. of the bottom, with a funnel on 
top, took care of sludge additions. 
Four supernatant draw-offs or sam- 
pling cocks, one 3-in. sludge draw-off, 
a stirring apparatus, and a gas vent 
to which a hose leading to the meter 
was attached, completed the sludge di- 
gester. A 30-gal. hot water tank and 
a coal stove completed the sludge heat- 
ing arrangement. Both the sludge di- 
gester and the hot water tank were 
insulated with sheet asbestos. Al) ap- 
paratus was housed in an insulated 
building, with a partition between 
stove and digester. Facilities for gas 
storage were provided in another 
smaller tank. By attaching a hose to 
the bottom of this gas tank and apply- 
ing pressure with city water it was 
possible to compress the gas for burn- 
ing. However, with the small amount 
of sludge it was possible to handle in 
the digester (6 g.p.d.), it was impossible 
to put the gas to any practical use. 

In 1942 the digester was run for 8 
months, using sludge obtained from 
the bottom of the primary settling 
tanks. After retaining a consulting 
engineer to draw up plans for a new 
installation, however, it became neces- 
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sary to get the freshest sludge pos 
sible for further experiments. The 
first effort in this direction was to sus 
pend garbage pails in both primary 
tanks, but this was unsatisfactory as 
it required about 20 pails and a half 
day’s work to obtain enough sludge 
All the pails had to be removed 
from the and the 
settled 
the daily addition of sludge to the di 
Next was tried a metal tube 
of 1-gal. capacity with 12 lb. of lead 
in a pointed bottom, and a cover that 


daily 
tanks contents re 


decanted, and composited for 


gester 


could be removed by means of a line 
The sludge in the tanks was so heavy 
that this 
penetrate it 


sludge sampler would not 
secuuse of the 
snarling when the sampler was being 
and the being forced 
off by the heavy sludge, this method 
was given up before long 


lowered eover 


Pitcher pumps with 1-in. pipes were 


next installed. Sludge was pumped 
below the sludge level and it 
was felt that fairly fresh material was 
being obtained for addition to the di 
vester 

In 1947 the 
20 gal. of 


sludge 


from 5 ft 


ligester was started with 
sludge, and 
with pitcher pumps 
was added daily for 7 months. After 
a supernatant draw-off level had been 
reached enough supernatant was drawn 
off each day to compensate for the 
added raw sludge, keeping the level 
When draw- 
ing digested sludge the same procedure 
After the 
digesting properly 


seed primary 


secured 


in the digester constant 


was followed. sludge was 
it was possible to 
withdraw twice as much digested 
sludge as raw sludge added, by closing 
the gas vent to prevent air from being 
irawn back into the tank, drawing the 
sludge, and then stirring the digester 
gas to fill 


the void caused by withdrawal 


contents to liberate enough 


In 1948 experiments on sedimenta 
tion 


series of 


The tests 


and a 
test tanks had been set up 
took so long in the laboratory that in 


were conducted 


intervals between it was possible to use 
the tanks for the settling of sludge to 
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feed the digester. A day ’s run of sew- 
age through the tanks obtained plenty 
of sludge for the digestion experiment, 
satisfactorily fresh and as representa- 
In order 
to obtain the sludge the liquid was 
siphoned off, and the sludge scooped 
out in pails 


tive as it was possible to get 


The entire sludge con 
tent was removed and composited be- 
fore the daily addition of 6 gal. was 
placed in the digester. To start this 
test 213 gal. of raw sludge was placed 
in the 
being used, 


digester, with no seed sludge 


In 11 days burnable gas 


was being produced 


I No sludge was 
added for 25 days from the start and 


the vas produced in 


measured 90 cu. ft 


this period 
Then raw sludge 
was added at the rate of 6 g.p.d. to 
raise the level to a supernatant draw- 
off. After this level was reached the 
same procedure was followed as in pre- 
vious tests. When raw 
added enough digested sludge or 
supernatant was drawn off to keep the 
level in the tank constant. This test 
was carried on for more than 7 months, 
the formation of 


sludge was 


being at a 
little 


scum 


minimum and causing 
trouble. 

In all tests it 
best temperature for 
95° F. 


higher and more uniform rate. 


very 


found that the 
digestion 


was 
was 
or above, producing gas at a 
When 
temperatures dropped, digestion fell 
off accordingly. 

In this and in all previous tests the 
both and digested) and 
supernatant was tested daily for pH, 
specific gravity, moisture content, sol 
ids, and volatile matter. 


sludge raw 


The tempera- 
ture of both the sludge in the digester 
and the recirculating water was taken 
each day 

From the operator’s viewpoint there 
method of 
treatment to be recommended 
for Gloversville 


is no question as to the 
sewage 
Because of the large 
amount of solids in the tannery wastes 
and the difficulties in handling the re- 
sulting sludge, digestion seems to be 
the answer. 
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Conpuctep By Herpert P. ORLAND 


DON’T OVERSELL SLUDGE 


Disposal of the sludge produced in 
his plant is usually one of the chief 
headaches of any treatment plant op- 
erator. Lucky is he who can keep the 
entire output removed from the prem- 
If some return ean be had, so 
the better. However, prepara- 
tion of sludge for sale as a balanced 
fertilizer requires processing that often 
is uneconomical to all but the largest 
plants. On the other hand, even the 
smallest plant can achieve the require- 
‘*vive-away’’ product with- 
out extra cost. 

Farmers and gardeners acquainted 
with the advantages and limitations of 
sludge as a soil conditioner and ferti- 
lizer are enthusiastic repeat ‘‘custom- 
at many plants. Where they are, 
generally as a result of a forth- 
right educational program wherein the 
limitations of sludge have been stressed 
sufficiently to insure its proper use 
and fortification for agricultural and 
horticultural purposes. 

By contrast, high pressure selling— 
although such tactics may unload your 
entire accumulation this year——gener- 
ally leaves the user feeling 
cheated, so that he wants no more part 
in the for free. In this 
regard, it may be well to recall the old 
selling maxim, ‘‘One disgruntled cus- 
tomer requires ten new ones to offset.” 
It should be remembered, also, that the 
offer of for nothing in- 
herently creates distrust. 
of sludge, therefore, 
should be assiduously avoided. Any 


ises. 


much 


ments of a 


ers 


it Is 


somewhat 


deal, even 


something 
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educational program in sludge use 
should be just  that—educational. 
What can be done along this line has 
been shown at several plants, both 
large and small, where demonstration 
flower and vegetable gardens, lawns, 
and orchards have been given suitable 
reserved publicity by the local press 
and radio. Many plants not only give 
away their filter cake or air-dried 
sludge, but also load it for the user, 
particularly if mechanical loading is 
feasible. At least one plant (Marien, 
Ind.) hauls liquid sludge in tank 
trucks for direet application on the 
land. Several others have created such 
a demand that the users are glad to 
remove sludge directly from the dry- 
ing beds, thus reducing plant labor re- 
quirements for that chore (see THis 
JouRNAL, July, 1949, p. 743). A note 
of caution should be interjected, how- 
ever as regards excessive sand removal 
by uninstructed amateur sludge bed 
cleaners. 

The time to plan and inaugurate 
your educational program is now, dur- 
ing the winter months, in preparation 
for spring sludge removal activities. 
It is a far ery from entertainment to 
sludge disposal, but one principle of 
the former field applies in the latter—- 
‘‘Don’t completely satisfy leave 
‘em asking for more.’” The plant 
superintendent who takes the time and 
trouble to create an intelligent demand 
for his sludge usually has no further 
disposal problem to be solved. 


H. P.O. 
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SLUDGE DIGESTION TANK HEATING AND RELATED 
PROBLEMS—A PANEL DISCUSSION * 


G. E. Symons, CHarrman 


Associate Editor, Water and S: wage Works. New 


Chairman Symons: It would be well 
to begin with some fundamentals of 
sludge heating and to define any con 
troversial terms of statements as we 
proceed. The first question is: Why 
are digesters heated ? 

P. E. Bardet, Engineer-in-Charge. 
26th Ward Sewaaqe Plant, 
New York City: Digesters are heated 
to obtain 


Treatment 


sludge digestion tempera 
tures most favorable to the bacterial 
life causing digestion. 
Chairman Symons: What is the opti 
mum temperature for good digestion ? 
A. J. Fischer, The Dorr Company, 
New York, N. Y.: 


range, the one commonly used in prac 


In the mesophylie 


tice and cons dered to be from 70° te 
about 100° F., the optimum tempera 
ture for good digestion is about 95° F 
The other, or thermophylie range, is 
normally considered to be from 150 
to 140° F, 

P. J. Cerny, Pacific Flush Tank Com 
pany, New York, N. ¥.: One comment 
on the range 
indications of an optimum temperature 
of 90 i 


mesophylie there are 


in one place, 95° in another 


Several years ago Fair and his co 
workers did some work, which de 
veloped the theory that the actual 


optimum temperature for any given 
plant depends on the rate of loading 
of digesters; in other words, the tem 
should be coordinated 
the rate of introducing the food sup 
ply into the tank 
dry solids per cubie foot per day 

Mr. Fischer: 1 The 
of loading has nothing to do 
optimum temperature 


perature with 


sO many pounds of 


disagree rate 


with 
Chairman Symons: It is possible to 
* From transcript, 1948 Spring Meeting, 


New York Stat Sewage Works Association: 
Niagara Falls, N. Y.; June 4-5, 1948 


York, N. ¥ 


have the best digestion at a certain 
temperature in one plant, and at a 
slightly different temperature in an- 
other. In the first laboratory feeding 
experiments on the determination of 
optimum ranges, it was found that 92 
was best. This temperature proved 
to be all right at Decatur, Tll.. but 
other plants have found that 88° or 
90° is better for their particular con 
ditions. The optimum range is where 
the best over-all operation is obtained. 
somewhere around 90 

Mr. Fischer: Probably no one will 
quarrel over a couple of degrees: the 
temperature cannot be controlled that 
closely. There have been cases where 
operation at the optimum temperature 
of the 
formation, particularly 
where materials of a fibrous nature are 
Danbury, Conn., 
operated at 90°; at 70° to 80 


less scum. 


has been undesirable because 


greater seun 
present originally 
there was 
The same thing happened 
at Kitchener, Ont. 

Chairman Symons: Raising the tem 
perature also has reduced scum forma- 
tion in many eases. Each individual 
case is a problem in itself. 


C. C. Agar, Senior Sanitary Enqi- 
neer, State Dept. of Health. Albany, 
N. Y.: Can digestion temperatures be 


changed from one range to an ther? 
Mr. Fischer: Yes. As shown by some 
experimental work at Jackson. Mich., 
there is very little lag in going from 
the mesophylie to 


range 


the thermophylic 
If, however, it is necessary to 
reduce temperatures from the thermo- 
phylie to the mesophylie range. there 
may be a period of about a month be- 
fore conditions are suitable for further 
digestion. With two tanks in series, 
the first can be run at the thermophylic 


range and the second at the meso- 
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phylic, provided there is seed material 
in the second tank. The digestion lag 
in going from the thermophylic to the 
mesophylic range is due to the differ- 
ences in the organisms involved. Dur- 
ing mesophylic digestion there are 
many thermophylic organisms present, 
but in a dormant state. In raising 
the temperature from the mesophylic 
to the thermophylic range, most of the 
mesophylic organisms are destroyed. 
Therefore, when temperatures are low- 
ered again considerable time elapses 
before digestion can again proceed. 

Chairman Symons: That brings up 
the next question: How many sludge 
digesters be heated ? 

C. R. Velzy, Consulting Engineer, 
New York, N. Y.: The two basic sys- 
tems of sludge heating are external 
and internal, depending on whether 
the sludge is heated before or after 
introduction into the digester. 

Mr. Fischer: For internal heating of 
digesters there are two general types 
of heating coils. One depends on 
thermal circulation; the other, on me- 
chanical circulation. There are also 
warm wall digesters, where the heat- 
ing coils are imbedded in the walls or 
floor. Other methods consist of live 
steam injection into the tank, sub- 
merged combustion chambers, and im- 
mersion heaters. The heating coils 
may be separated into three categories 

circumferential coils, vertical coils, 
and rotating coils. Rotating coils have 
not been used in the United States, 
but are used in Europe. One type is 
the regular coil about 2 to 3 ft. in 
diameter and 10 ft. long as used by 
Imhoff; the other, is mounted on a 
mechanism. 

Hot water heating has also been 
used; that is, injection of hot water 
into the tank. It was not too satis- 
factory, although the ‘‘washing’’ of 
the sludge appears to be a good thing 
from the standpoint of improving the 
filtering characteristics. Subaqueous 
burning, as far as known, has never 
been used inside a digester. I can’t 
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see how it would work, because the 
carbon dioxide must be removed. 

Mr. Cerny: External heating is ac- 
complished by any of the various wa- 
ter-to-sludge heat exchangers; by pre- 
heating of raw sludge with live steam; 
by subaqueous burning, or burning 
gases directly in the sludge; or by im- 
mersion heaters. The water-to-sludge 
heat exchangers may be of the con- 
centric pipe type or of the ordinary 
coil-in-tank type for preheating by hot 
water or hot gas. 

Chairman Symons: The several meth- 
ods of application or devices for ac 
complishing both basie types of heat- 
ing are certainly not all equal in ad- 
vantages and disadvantages. How do 
they compare ? 

G.W. Moore, District Sanitary Engi- 
neer, State Dept. of Health, Rochester, 
N. Y.: For horizontal internal coils the 
greatest disadvantage is one common 
to all methods of internal heating; the 
tank is not dewatered frequently 
enough to know what is happening to 
the metal. The greatest advantage is 
that it is the simplest method of heat- 
ing digesters, both from the stand- 
point of design and operation. This 
type of coils makes full use of convee- 
tion currents, being placed at the opti- 
mum location in the tank. 

Mr. Velzy: A major disadvantage 
with many horizontal coils has been 
that the coils become loaded with 
sludge, which deposits at the side of the 
tank and doesn’t flow to the center. 
In some cases this physical loading of 
the coils with solids has caused failure 
of the coils. 

Chairman Symons: What about ver- 
tical internal coils? 

Mr. Fischer: Their biggest advantage 
is that they can be removed from the 
tank for inspection and cleaning with- 
out draining the tank. In addition, 
they are not subject to failure by solids 
loading, such as previously mentioned 
for horizontal coils. 

Mr. Cerny: A disadvantage common 
to practically all internal heating 
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methods is inability to control the tem- 


perature within narrow limits. For 
instance, when raw sludge is put into 
the tank there not only are cold zones 
in the tank contents, but also the aver- 
will 


Optimum digestion is 


age temperature will drop and 
pick up slowly. 
obtained only where temperature vari 


ations are controlled within a quite 
narrow range 
Mr. Bardet; From the viewpoint of 
design all internal piping has another 
disadvantage It is designed for the 
for the other factors 
coefficient of 
piping material 
fairly short 


changes. 


area needed and 
involved, including the 
heat transfer for the 
involved. In time—and a 
that—the coefficient 
There is no way to make up for this 


time, at 


variation in the coefficient 
What are the 


advantages and disadvantages of sub 


Chairman Symons: 


merged burning—that is, in internal 
heating? 

Vr. Fischer: An engineer, as a rule, 
objects to having an open flame 
around a digester because of explosion 
hazards. Therefore, as previously 


mentioned, subaqueous burning has 
not been used, Similarly, it is difficult 
to sell the idea of the immersion heater 
if the open flame 
the flame is confined to a pipe or other 
that if the 
chamber burns out the open flame would 


because even though 


chamber—as it is argued 


operate directly in the tank, exactly 
as if it were a submerged combustion 
unit 

with an 
Mans 


An interesting experience 
had in 
The 


cost 


immersion heater. was 
field, Ohio, in 1946 
attractive from the 


idea looked 
standpoint 
However, that particular unit was near 
the top of the that it 


partly in the scum layer, which insu 


tank, so was 
lated an area around the pipe coils and 
caused them to burn out rapidly. <A 
Baltimore, Md., 


had been operating without trouble for 


similar installation at 


about a year. In 
the unit 


that cause, however 
about 12 ft 


Also, the tank was lightly loaded, as a 


was submerged 
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result of which no scum formed. In 
time, the coil of the Baltimore unit will 
probably cake up, but so far it has been 
successful, 

The Baltimore unit consists of a cen- 
tral pipe, to which two U-pipes are 
connected. The flame is in the center 
pipe, the resulting hot gases passing 
through the two outer legs. The tem- 
perature in the unit is high enough so 
that no condensation is possible. In 
the Mansfield installation only a single 
U-tube was used. 

At Jackson, injector 
method into the 
sludge hot gases formed by burning gas 
in a chamber 
This is similar to the method proposed 
for use at Philadelphia, Pa., except that 
the Philadelphia unit will bring the 
with the sludge 
Although 


sludge heating was quite satisfactory 


Mich., an 


was used to suck 


submerged combustion 


contact 
outside of the 


hot gases in 


digester 


at Jackson, the gases, which had to be 
vented, were extremely odorous—the 
worst I I believe 
that at Philadelphia some provision is 


have ever smelled. 


being made for burning these gases to 
destroy the odor 

Chairman Symons: What about radi 
ant heating or warm wall heating? 

Mr. Cerny: Although there aren’t 
much operating data available for this 
type of installation, the literature 
seems to indicate certain obvious dis- 
imbedded in 
the tank wall, which means that there 
is heat 


advantages. Coils are 


leakage. To minimize these 
losses the outside of the tank must be 
pretty thoroughly insulated. Also. 
there is a large number of heating coils 
to place in the walls, especially in heav 
ily loaded digesters. Another problem 
is what to do if leaks develop in the 
heating coils inside the walls. 

VW. M. Cohn, Editor, Ne wade Works 
York, N. Y.: a 


occurred simultaneously 


Engineering, New 
crack 
with a failure in the 


piping, it 


wall 


radiant heating 


would be necessary to dig 


out the piping, a difficult job, or seal 
leak 


the conerete itself to control the 
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within the circumference of the pipe. 
There is considerable experience in 
radiant heating of buildings, and 
there may be some merit for its appli- 
cation to digesters. In one plant, a 
great advantage is claimed for having 
a radiant heated floor in the service 
shop while repairing a piece of equip- 
ment. 

Mr. Fischer: To me the term ‘‘radi- 
ant heat’’ as applied to the warm wall 
digester is a misnomer. For that 
matter, coils imbedded in a driveway 
or a dwelling floor do not supply radi- 
ant heat such as is supplied by electrie 
wall panels, which actually ‘‘shine’’ 
heat on the body. 

I would like to mention another in- 
ternal heating method, which in my 
opinion is the most efficient method of 
heating a digester—that is, injection 
of live steam into the tank contents. 
Its disadvantages are that if the water 
supply is hard it must be softened, 100 
per cent make-up water is required, 
and water may have to be purchased 
because of the high quality required 
in the boiler. The supernatant decant 
is negligible, but the tank contents 
must be stirred as there is a tendency 
for the heated sludge to remain at the 
top of the tank. This method was suc- 
cessful at Jackson, Mich., but we soon 
found out that unless the steam was 
injected far enough down in the tank 
contents (12 ft.) it sounded like a 
machine gun. 

Mr. Bardet: Mr. Fischer, using live 
steam heating and no stirring, found 
high temperatures at the top of the 
tank. We recently tried the same 
scheme at the New York 26th Ward 
plant and found the lower tempera- 
tures at the top of the tank. The dome 
plate was removed and the connections 
made for live steaming. No attempt 
was made to measure the gas, so the 
full efficiency of the test is not known. 
However, after steaming the tanks for 
an extended period then allowing it to 
rest for one day, temperatures at the 
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top of the tank were about 88°; at the 
bottom, about 105°. 

Mr. Moore: In using live steam there 
is always the danger that the safety 
devices are not working. <A _ poorly 
working vacuum breaker may permit 
backsiphonage to foul the boiler, or 
perhaps crack it. 

Mr. Fischer: Another disadvantage 
to be considered in steam heating is 
that local unions may insist on em. 
ployment of a stationary engineer to 
operate the boiler. 

G. F. Fynn, Chief Chemist, Buffalo 
(N. ¥.) Sewer Authority: Quite a few 
years ago we injected live steam into 
a tank by means of a pipe. The live 
steam made the top sludge quite fluid, 
so that the pipe finally floated up from 
its 10- or 12-ft. depth to the surface. 
There was practically a condition of 
distillation in the tank, and when the 
gas pipes got pretty hot we stopped 
using steam. 

Chairman Symons: That brings us to 
the advantages and disadvantages of 
the various methods of external heat- 
ing. 

Mr. Fischer: There are two large 
successfully operating plants on the 
West Coast using live steam externally, 
the largest being in Los Angeles 
County. The same disadvantages ap- 
ply for applying steam heat externally 
as for the internal application—-there 
must be good submergence, the boiler 
water must be softened, and 100 per 
cent make-up water must be supplied. 

Subaqueous burning and immersion 
heaters face the same objections in ex- 
ternal heating as in internal heating. 
Injection of hot gases directly into the 
sludge has already been mentioned in 
connection with internal heating. 

Chairman Symons: The remaining 
methods of external sludge heating are 
represented by commercial heat ex- 
changers of various types. Before dis- 
cussing these, however, there is one 
design that should be mentioned, pre- 
sented by Mr. Velzy. 

Mr. Velzy: The design referred to 
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was made for the proposed Hunt’s 
Point plant in New York City. It has 


not been built, and may be outmoded 
by the time it is built. At any rate, it 
is a simple concentric pipe system fol 
lowing the same principle as other 
heat now on the market 


There is nothing unusual about it ex 


exchangers 


cept that it is made of aluminum tubing 
weight and heat 
exchange coefficients. 
Mr. Cerny: P.F.T. 
and is marketing a two-pipe 


to decrease increase 
has developed 
concen 
tri heat exchanger of the type just 
described. There is one general com 
ment that should be made with regard 
water-to-sludge heat ex 
in the design of such a unit 


to any hot 
changer 
provision must be made for eliminating 
any possibility of the heating water 
with 
This is to protect the gas engines o1 


becoming contaminated sludge 
As ex 
perimental work has shown that welded 
joints are not dependable for the nee 


essary 


boilers against costly damage 


separation, a double-gasketed 
joint with air 
developed. 

The same type of joint is used in the 
P.F.T 
changer, which is applicable to the ma 
jority of installations. In this unit 
the inlet temperature from a 
minimum of about 50° F. to a maxi 
mum of about 95° F., depending on 
whether raw sludge, 
or a mixture of the two is being heated. 
The outlet temperature is a few degrees 
higher. No adjustment of the = air 


damper 1s 


gap between has been 


combination boiler and heat ex 


ranges 


digester liquor, 


required when switching 
fuel to the other. 


burning 


from one as the oil 


and vas rates are controlled 
to require the same rate of air for com- 
As far as I this is the 


only dual-fuel burning equipment that 


bustion know 


is completely automatic, even to the 


extent of automatic preference for di 
gester gas as the fuel 
Mr. Bardet: What 
perature at the outlet? 
overheated so as to 


s the sludge tem- 
Is the sludge 
maintain a fixed 
temperature in the digester? 
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Mr. Cerny: The sludge is overheated. 
As for the outlet temperature, that de- 
pends on many factors. With a unit 
rated at 100,000 1.t.u. per hr. and a 
circulation rate of 75 g.p.m. through 
tubes, the minimum rise 
would be a little over 2.5° F. With a 
unit rated at 1,000,000 B.t.u. per hr. 


the sludge 


and a sludge circulation rate of 150 
g.p.m., the minimum rise would be a 
little over 13° F. These values are 


for heating only digester liquor at an 
inlet temperature of 95° F. They are 
predicated further on a definite tem- 
perature of heating water and a defi- 
nite degree of fouling of the sludge 
tubes. 

Vr. Fischer: The Dorr Company’s 
heat 


two intermeshing spiral passageways. 


‘spiral’’ exchanger consists of 


The heating medium. which may be 
hot water or steam, goes through one 
spiral. Counter-current heating is aec- 


complished by sending the sludge 
through the other spiral in the opposite 
direction. All auxiliary elements are 
that is, the hot water or 
steam boiler, the hot water circulating 
pump, and the pump. The 
sludge pump intermediate 
tank liquid. There is no advantage in 


standard 


sludge 


handles 


heating raw sludge, as it is pumped 
only about 1 hr. a day; therefore, to 
heat it to tank temperature, the heat 
exchanger would have to be 24 times 
as large as now required 

Mr. Cerny: We definitely recommend 
preheating the raw sludge, but in such 
a manner as to eliminate the very real 
objection just pointed out. For ex- 
ample, it is suggested that raw sludge 
be pumped at the lowest practicable 
rate, which amounts to 24-hr. continu 
ous pumping for the larger plants and 
frequent and pumping 
periods throughout the 24 hr. for the 
smaller plants. The sludge is 
mixed with circulating digester liquor 


prolonged 
raw 
ahead of the heater, resulting in near 


optimum temperature of all 
entering the digester. 


materia! 


This method has two decided advan- 
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tages. In the first place, temperature 
variations within the tanks are con- 
trolled to a minimum and cold zones 
are completely eliminated. The im- 
portance of these factors has been 
pointed out previously. In the sec- 
ond place, the food supply and the or- 
ganisms responsible for the reduction 
of this organic material are intimately 
mixed and discharged simultaneously 
into the digesters. 

The objective is to obtain the highest 
possible efficiency of the anaerobic 
sludge digestion process, thus result- 
ing in more economical structures. 
This can only be accomplished by pro- 
viding the means, operating proce- 
dures, and controls for maintaining an 
active balanced biological population. 
Two of the primary requirements for 
this condition are uniform optimum 
temperature and a uniform and acces- 
sible food supply. 

C.J. Velz, Head, Civil Engineering 
Dept., Manhattan College, New York, 
N. Y.: Two different types of heaters 
have been described. What would be 
the effect of lowering the digester tem- 
perature by pumping unheated raw 
sludge as recommended by Mr. Fischer? 

Mr. Fischer: The temperature differ- 
ence caused by putting raw sludge into 
a normal digester without preheating 
is negligible. 

Mr. Cerny: The temperature differ- 
ence is there, but localities must be 
checked within the  digester—local 
areas and zones are chilled. With in- 
creased loadings the effect becomes in- 
creasingly significant. 

Mr. Fynn: We find considerable 
variation in temperature at different 
points. Although we have only one 
point of taking temperatures on a re- 
corder, periodic observations at 2 ft. 
increments throughout the entire tank 
depth vary anywhere from 4° to 18° in 
zones from top to bottom. Our tanks 
are internally heated by circumferen- 
tial coils extending from the bottom 
about half way up the side. The 
solids concentration varies from 4 to 
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25 per cent, with the highest value in 
the scum layer. 

Mr. Bardet: There ure days when we 
put 18,000 ecu. ft. of raw sludge, or 
practically 10 per cent of the entire 
volume, into the digester. At no time 
has there been a drop in temperature 
over a 24-hr. period. If any trouble is 
experienced with the boiler during the 
winter months, the temperature may 
drop 1° to 1.5°. 

Mr. Cerny: The average tempera- 
ture drop depends on the ratio of the 
quantity of daily raw sludge addition 
to the volume of the digester. In the 
example just cited by Mr. Bardet, that 
drop would be almost 4°. However, 
the raw sludge would not be completely 
mixed with the entire contents of the 
tank, so that cold zones would exist 
where the temperature drop would be 
more than 4° average. These values 
are based on 200,000 en. ft. of tank con- 
tents at 90°, and 18,000 eu, ft. per day 
of raw sludge at 50°. In a small tank, 
the application of cold raw sludge is 
for a short period and the effect is 
more pronounced. 

Chairman Symons: The next topic is 
design of heating systems and related 
questions. The words ‘‘temperature 
coefficient,’’ ‘‘heat exchange,’’ and 
‘*transfer coefficient’? have been used 
here interchangeably. Actually the 
term is ‘‘coefficient of heat transfer,’’ 
and is expressed in B.t.u. per square 
foot per hour per degree difference in 
temperature. A Btu. is a_ British 
termal unit, or the amount of heat re- 
quired to raise the temperature of 1 Ib. 
of water 1° F. 

Mr. Veley: Precise detail is not nee- 
essary in heat exchange problems in 
sewage treatment plants. For ex- 
ample, the thickness of the separating 
medium has an influence on the coeffi- 
cient of heat transfer, but the effect is 
not great enough to be outside the 
errors of the original assumptions in 
the case of a sludge tank wall and roof. 

Mr. Cerny: The subject of heat ex- 
change is relatively new to most of us 
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in this field and can become quite con 
fusing if the terminology is not de 
fined. 
fer rates have been quoted ranging all 
the way from 10 to 2,000 B.t.u. per sq 


In other discussions heat trans 


It. per degree temperature difference 


Obviously, not wis talking 
about the same thing 


The over-all coefficient of heat trans 


everyone 


fer can be defined as the rate at which 
transferred from medium 


to another per unit area of retaiming 


heat 1s one 
wall, expressed as L.t.u. per sq. ft. per 
Fahrenheit 
Kor 


hour per degree tempera 


ture difference. tubes, the out 
side surface area generally is used. 
Confusion often has resulted between 
and the film 
of conveetion, which can be defined as 
the rate of 
taining wall and fluid per degree tem 
difference 
face of the wall and the main body of 
the = fluid affecting both 
these coefficients include diameter, ma 
wall tubes 
characteristics, velocities, and direction 


this coefticient coefficient 


heat transfer between re 


perature between the sur 


actors 


terial, and thickness of 


of flow of the liquids; and temperature 
range and difference of the liquids 

In designing a particular job, pro 
vision is made for additional B.t.u. de 
mand, This represents the difference 


between the clean tube coefficient and 


which involves 


a fouling factor that allows for depos) 


the design coefficient, 
tion on both sides of the tube wall and 
depends on the physical and chemical 
characteristies of the liquids involved 

Check 
Dayton, Ohio, after a year’s operation 
disclosed that the 
had to be 


lean tube temperature to get the same 


measurements on the units at 


water 
increased 10 


temperature 
over the 


output That would presuppose clean 


ing of those units every 3 to } years and 


that the fouling factor 


is an 1 i at 
] 

used In the ciesign 1s reasonab e 

Mr. Fischer: A rapid way of fircuring 

the sum of the 

roof. 


radiation loss of 6 Rt 


radiation | i ake 
areas of tank walls 
and allow 
per sq. ft The resulting value 


of radiation loss is for the 
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weeks in the year. This value should 
be added to the heat required to raise 
the sludge from 50° to 90° F., and the 


whole increased by a safety factor of 


25 per cent. 

Vr. Cerny: Another general method 
of computing digester radiation losses 
is based on correlation of observed tem- 
perature drops over a 24-hr. period for 
‘ontents with the ratio be 
tween tank volume and wetted surface 
This gives a mass temperature drop 
varying inversely with the size of the 


entire tank 


digester 

Chairman Symons: In two-stage di- 
gestion is heating of the second stage 
advisable or necessary? 

Entire Panel: No! 

Chairman Symons: How does the cost 
heat exchanger 
with internal heating coils as 


of an external system 
compare 
to installation and operation? 

Vr. Fischer: That depends on the 
basis of comparison. <A spiral heat ex- 
about the 
first cost as standard internal coils for 
digesters about 30 to 40 ft. in diameter 
The cost of external 
heater is greater than that of internal 


would be same in 


enanger 


operating any 
eoils, if corrosion is neglected, as there 
is a pumping cost to be considered with 
external exchangers 

Mr. Cerny: A mid-western plant was 
designed with heating coils and boiler. 
After bids taken, the engineer 
permitted the contractor to substitute 
heater and heat ex 
changer unit at no extra cost. He in- 
dicated the effected a saving 
of between 10 and 15 per cent. That 
was a single-tank installation; in the 
larger plants having multiple digesters 
external definite ad 
In one plant, the exchangers 


were 
a combination 


change 


heating has a 
vantage. 
for four large tanks are estimated to 
cost about the same as the heating coils 
for only one tank 
of operation of external heat exchang 
ers will be than that for in- 
ternal particularly if 
maintenance and other factors are ig 


iously, the cost 


greater 


heating coils, 


nored 


Chairman Symons: With internal 
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heating coils, at what heating water 
temperature will sludge cake on the 
coils? 

Mr. Moore: Ordinarily, the inlet wa- 
ter temperature is seldom more than 
140°, as a matter of safety. With 
higher temperatures there is a decided 
likelihood that caking will occur, es- 
pecially above the thermophylic range. 

Mr. Fischer: The temperature at 
which caking starts is indefinite. Some- 
times caking takes place at low tem- 
peratures; sometimes it does not occur, 
even at high temperatures. After the 
thermophylie digestion tests at Jack- 
son, Mich., it appeared that caking of 
the coils had occurred. When the tank 
was drained so the coils could be 
cleaned, it was found that gritty ma- 
terial piled up around the edges of the 
tank had practically covered the coils 
with gritty dead sludge, thus reducing 
the heat transfer. During the tests 
the water in the coils was heated as 
high as 200°. At Aurora, IL, con- 
siderable caking oecurred with heating 
water at 140°. Apparently, the inci- 
dence and amount of caking depends 
on the characteristics of the tank con- 
tents 

Mr, Cerny: The greatest trouble is 
deposition, as the coils will foul re- 
gardless of temperature. In addition, 
the transfer coefficient is so low that 
it takes a lot of fouling to reduce it 
appreciably. 

Mr. Velzy: Conditions around a coil 
affect it more than does the heating 
water temperature. If the sludge is 
kept circulating, the water tempera- 
ture can be higher without caking. 

Chairman How can scum 
be kept warm, especially in winter? 

Mr. Cerny: Insulating the top of 
the tank can help. Circulation of 
warm material so that it reaches that 
entire zone is quite effective. 
Actually, efforts should be made to- 
ward prevention rather than cure. 

Mr. Velzy: I'll confirm that. It is 
almost impossible to keep the scum 
layer warm in winter. 


Symons: 


also 


The best cure 
is to use circulation or stirring that 
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will actually keep the scum down and 
mixed with warm liquor. 

Mr. Bardet: An electric belt around 
the tank was suggested at another dis- 
cussion of this problem. However, be- 
cause the conductivity of the scum is 
so poor, the belt would be ineffective. 
With 18-in. thick seum, the only solu- 
tion was to submerge it or remove it. 
The best solution for wintertime scum 
troubles is to keep grease and scurn 
out of the seals. 

Chairman Symons: temporary 
heating worthwhile in starting a new 
digester ? 

Mr. Fischer; It is advisable never to 
start a digester in the wintertime. 
If, however, a digester must be started 
during the winter, the accumulated 
raw sludge should be transferred to 
the beds before digestion starts, as the 
tank will foam when the sludge starts 
to work. If the digester is started up 
in spring and an optimum -pH is main- 
tained, active digestion will begin 
without foaming. 

Chairman Symons: Is periodic clean- 
ing of an entire tank necessary, and if 
so, when? 

Mr. Fischer: Emptying the digester 
at Jackson for the purpose of cleaning 
the heating coils was beneficial, as a 
tremendous volume of dead sludge was 
removed from the tank. The practice 
in the United States of using flat di- 
gester floors is poor design. 

Mr. Moore: It is important to empty 
digesters periodically for inspection 
and cleaning. Speaking of flat bot- 
toms, the only way to get grit from the 
edge of the tank to the sludge outlet 
is by the use of shovels and man power. 

W. R. Schreiner, District Sanitary 
Engineer, State Dept. of Health, Glens 
Falls, N. Y.: At the Glens Falls plant 
sludge pumps had to be used to get the 
grit out of the flat digester bottom. 
With no suction line available they had 
to siphon it out. 

Mr. Velzy: The comments on the 
slope of digester bottoms, particu- 


larly from the operating viewpoint, are 
From the 


interesting. construction 
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standpoint, bottom slopes have been 
kept flat as a means of convenience in 
building. The bottom slopes should b« 
steeper 

Chairman Symons: How ean internal 
parts of a divester beeome damaged 


Mr VW oore 1 


trolytie 


One method is by elec 


action within the digester it 


self; that is, there is an actual current 
of electricity flowing through an elee 
reason of its 


Another 


action, set up beeause of 


trolyte (the sludge) by 


mineral content method is 
by galvani 
the proximity of dissimilar metals 

Vr. Bardet: A 
vanic corrosion was found at New York 
City’s Coney Island plant 


tractor ran out of the 


good example of gal 


The con 
material used 
for tank parts and appurtenances, and 
substituted some nuts and bolts of an 


other material Bolts and nuts of th 


main material were in perfeet condi 
tion after 19 vears ; those of the dif 


ferent metag failed, dropping the parts 
to the bottom of the 

Vr. Fischer: 
takes place mostly on the 
West Coast. 


and sulfate 


digeste! 
Electrolytic corrosion 
Kast 
where the 


Coast 
and chlorid 
content of the water sup 

Cases of 


IS 


| high 
rarely found in the Middle West, where 


Corrosion are 


some digesters have been operating 
since 1926 without any evidence of 
‘Orrosion (n the other hand, neat 


the seacoast, with salt water in the 


liable to appear in 


area, COrrosion is 


a year or less 


Chairman Symons: As revards thi 


mineral content of the water, is cor 


rosion due to low pli or to electrolyti 
action \lso, how would you deter 
mine Which factor is the cause 
Vr. M Normal pll—7.0 to 7.2 
was found in all three tanks fron 


which | have re moved eCOrrosion spec) 


mens. Also, the only dissimilarity be 


tween metals was found to be between 


different ferrous metals. A galvanon 


eter sensitive to 0.760 miecrovolts 


ection when connected 


so that 


showed a det 


to tank metal an electrie eur 
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rent definitely was present. With the 
tank acting as a wet cell and current 
flowing in the piping, it is highly prob 
able that serious corrosion is underway 
Mr. Schreiner: What would be the 
effect of sulfates in concentration of 
about 400 p.p.m.? 
Mr. Fischer: With 


fairly soft water the corrosion prob 


high sulfates in 
lems are terrific. In California many 


coils fail because of the rapid pro 
duction of H,S by sulfate-reducing or 
ganisms. Hardness in the water ap 
parently counteracts this effect 

What about the 


f industrial wastes inereas 


Chairman Symons: 


possibility 


ing corrosion tendencies? 
Ur. Velzy: 


trial wastes may 


It is possible that indus 
cause corrosion or in 
crease the tendency to that type of de 
there seems to 


Any 


might cause corrosion probably 


terioration. However, 
be no specific 


that 


experience waste 
should be exelude d from seware unless 


pretreated to correct that character- 
istic 
Chairman Symons: Are there any 
suggestions as to either equipment or 
treatment that will offset corrosion in 
digesters 
Mr. Mo 
tect 


cept by 


ve: | know of no way to pro 
inside a digestion tank ex 
other metal. It 
must be remembered that the condue 


metal 


sacrificing 


tivity of 
that of 
solution Lse of 


the supernatant is similar to 
a concentrated copper sulfate 
sacrificial plates or 


rods hung in the digester will save 
metal forming 
electrolytic cell. The 
hang the sacrificial 


determined by 


chewing up the parts 


one pole of the 
best places to 
anodes ean be tracing 
the electric currents 


Vr. Agar: 
tion regarding application of cathodic 


What is the patent situa- 


protection in sewage treatment plants? 
Ur. Fischer: 


is no patent on use of this method in 


To my knowledge there 
protecting digesters—vou just buy the 


equipment or make it 


| 
4 
Bi 
| 
€ + 
} 
| 
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SEWBAZOOKA FOR HOUSE CONNECTIONS 


By J. R. 


JacosBs 


Superintendent of Public Works, Moultrie, Ga. 


Street ditching operations frequently 
go below the level of existing sewers, 
crossing the house connections for at 
least one side of the street and necessi- 
tating some provision for continuation 
of service during the period the house 


FIGURE 1.—Telescoping sheet metal 
sleeves are easily fabricated. 


sewers are broken or displaced. The 
problem of maintaining sewer service 
under these circumstances is readily 
solved by use of a shop-made gadget 
dubbed the ‘‘sewbazooka.’’ More im- 
portantly, the apparatus keeps sewage 
out of the open ditch, thus avoiding 
contamination of the work in progress 
and eliminating odor complaints and 
unsightly conditions. 

Essentially, the unit consists of two 
sheet metal tubes (Figure 1) that tele- 
scope, as shown in Figure 2, to allow 
for adjustment to varying conditions 
Lengths and sizes for a 4-in. house 
sewer installation are as shown in Fig- 
ure 2. All materials are 24-gauge 
galvanized iron, the longitudinal joints 
being of the crimped downspout type. 


The joint between the reducer end and 
the outer sleeve is soldered. 

To use the ‘‘sewbazooka,’’ it is tele- 
scoped and the inner sleeve is slipped 
over the sewer coming from the house. 
By extending the unit as required, the 
reducing end is slipped into the pipe 
leading to the main sewer (see Figure 
$). For ordinary grades and flows 
leakage is prevented by the overlap of 
the slip joints. If, however, excessive 
flows or flat grades require tighter 
joints, packing with a little oakum 
or caulking compound generally will 
suffice. 


WITT) 


FIGURE 3.—-Method of using 
“sewbazooka.” 


The total cost of materials and labor 
for fabricating the unit illustrated, 
which is for a 4-in. house sewer, was 
$3.50. 


.| 30 to 36 in, - 
5 12 26 in. 
Soldered 244geuge Galvanizet Iron 
<—Flox 


FIGURE 2.—Details of “sewbazooka” for 4-in. house connection. 
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INTERESTING EXTRACTS FROM OPERATION 
REPORTS 


try again 


then try another method 


Attention operators! 


Journal. 
Please direct annual reports to 
Illinois Bldg., Champaign, Ill. 


It will be appreciated if copies of all annual reports of both large 
and small plants are sent to the Federation office for abstracting in this section of the 
Carbon copies of typewritten reports will be promptly returned on request. 
Federation of Sewage Works Associations, Room 325, 


By R. D. Craun 


The R whester Mich sewave treat 
ment plant was put into service in De 
cember, 1939 The eonstruction was 


begun in December, 1938, 


under the Works Progress Administra 


as a project 


tion and was completed in one vear 
at a cost of approximately $80,000 
The plant is so situated and designed 
that the entire sewerage system oper 
flow. Requirements at 
treat 
ment only, with provision for chlorina 
tion of the effluent. Treatment 
two grit 
bar 
rectangular settling tanks with straight 


ates on gravity 


Rochester necessitate primary 


facili 


consist of chambers, a 


Ties 


ecomminutor and a screen, two 


line sludge collectors, post chlorination 


equipment, a digester with a floating 
cover, and four uneovered drying beds 
Ther 
tory provided for control purposes 
At the time of the plant construction 
the population of Rochester 
proximately 3,500 


the 


is also a very complete labora 


Was ap 
The plant was de 
signed on basis of an anticipated 
maximum population of 6.500 in ten 
vears. With the present population of 
$200 the | 


below design 


operating at well 
The Parke, Davis 


which are located 


plant is 
Limits 
Co. biological farms, 


in close proximity to the plant. site 


were requested to provide treatment 
tecipier FSW 1949 Hatfield 
vlants under 10,000 po} ulation 


Report on the Operation and Maintenance of the Rochester, Mich., 
Sewage Treatment Plant for the Year 1948 * 


Superintendent 


for their liquid wastes so provisions 
were incorporated in the design for 
treating it at the plant. This waste is 
received and metered separately from 
the Rochester sewage and a complete 
analysis is made and recorded so as to 
provide comparative data for the eal 
culation of service charges 


When the plant was put into service 


it was resolved that one man would 
be sufficient to execute all of the oper 
ational and analytical duties. 


sional help was to be obtained from 
the when 
necessary for the cleaning of drying 
beds, ete 


publie works department 
The sampling and analvti 
cal routine was established at five-day 
intervals and this schedule was main 
tained until 1946. It was then believed 
advisable to make revisions that would 
make more complete and accurate data 
available. Therefore, 


“anatvses were 


and 


ilter 


sampling 
established on an 
schedule 
was made in the type of data 
lated and the 

The 


prove 


nate day and some revision 
accumu 
manner of its recording 
the plant has 


very efficient, producing 


basie design of 
to be 
reductions in the suspended solids and 
5-day B.O.D. that are 


age for primary treatment 


well above aver 
The only 
items which caused much concern were 
the lack of facilities for completely de- 


watering the digester, the failure of 


j 
de 
| 
| 
| 
: - 
| 
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the grit chamber drainage system, and 
the trapping of solids on the deflecting 
ledges in front of the baffles of the 
settling tanks. 


1948 Operation 


During 1948 the average flow was 
0.481 m.g.d. This flow was composed 
of the sanitary sewage of the village 
and the liquid waste from the Parke. 
Davis Co. biological farms. Storm wa 
ters constitute about 20 per cent of the 
flow from both sources. The Parke, 
Davis waste, a combination of sani. 
tary, stable, and processing waters, con- 
stituted 3.5 per cent (6.132 m.g.) of 
the total annual flow. Rochester con- 
tributed 169,409 m.g., or 96.5 per cent 
of the total. With a connected popula- 
tion of 4,100, this is 113 g.p.d. per 
capital, and on a gallonage basis, Parke, 
Davis has an equivalent population of 
approximately 150. 

The over-all plant efficiency was 
again very satisfactory and load re- 
ductions were obtained that were well 
above average for primary treatment 
The settleable solids were reduced an 
average of 94.8 per cent; the suspended 
solids, 66.5 per cent; and the 5-day 
B.O.D., 58.6 per cent. The average 
suspended solid loadings were: Roch- 
ester, 251 p.p.m.; Parke, Davis, 163 
p.p.m. In the 5-day B.O.D. category, 
Rochester averaged 197 p.p.m.; Parke, 
Davis, 339 p.p.m. 

It is interesting to note that for 1947 
the Parke, Davis suspended solids av- 
eraged 330 p.p.m. and the B.O.D. was 
853 p.p.m. Although the pre-settling 
unit had been in operation for three 
months during 1947 and the fact is re- 
flected to some extent in the averages 
for that year, it can still be demon- 
strated by a comparison of the two 
years that the unit is very effective. 
The unit also has a value in its leveling 
effect on peak loads. 

A daily average of 1,474 gal. of 
sludge was pumped to the digester, 
totaling 537,900 gal. for the year. It 
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Treatment Plant 


Item 
Population served ..... 
Sewage treated (m.g.d.) 
we 


Parke, Davis (biological farm) 


Grit removed (eu, ft./day) 


Suspended solids (p.p.m. 


Raw, Rochester . 
Raw, Parke, Davis 
Effluent 
Reduction (%) 
B.O.D. (p.p.m.) : 
Raw, Rochester 
Raw, Parke, Davis 
Primary effluent .. 
Chlorinated effluent 
Reduction (%) ..... 
Chlorine: 
Used (lb./day) 


In effluent (p.p.m.) .. 
Residual after 20 min. 


Raw sludge: 
Pumped (g.p.d.) 
Total solids (%) 
Volatile solids (%) 
pH . 
Total solids (Ib.) 
Volatile solids (lb 

Digested sludge: 
Pumped to drying beds 
Total solids (%) 
Total solids (Ib.) .... 
Volatile solids (%) 
Volatile solids 
pH 

Dried sludge: 
From drying beds (cu. 
Total solids (%) 


Supernatant: 


(p-p.m.) 


ft.) 


Drawn from digester (g.p.d.) 
Suspended solids (p.p.m.) 


Gas production: 


Volatile solids consumed (Ib.) 


11h 


TABLE I.—Summary of 1948 Operating 
Data, Rochester (Mich.) Sewage 


30 
0.66 


1474 
4.7 

68 
6.6 

591 

398 


8.0 


248 


Gas produced (cu. ft.) (estimated) 4,208 


Operating expenses for 


treatment 


plant and collecting system (#): 
8,671.70 


Payroll . 


Power . 


Repairs and maintenane 


Supplies .. 
Miscellaneous 

> 
Total cost per mg." .. 
Total cost per capita * 


* Includes Parke, Davis 


290.48 
1,456.95 
1,421.34 

286.86 
12,127.33 
69.09 
2.89 


| 
ele 
Average 
| 
fies: 
........ 16 |. 
| 
2 
209 
4 fe 44 
| bite 55.2 
903 
- 
wastes. 
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averaged 4.7 per cent solids, of which 
68 cent were volatile. This con- 
stituted a daily digester loading of 591 
lb. of solids, 6r 398 lb. of volatile sol 
ids. Digestion produced a reduction of 
62.2 per volatile matter, 
was equivalent to 248 lb. of volatile 
per day. Unfortu 
nately, the gas production is not met- 
ered and must be computed. As a re- 
duction of 62 per cent of volatile is 
efficient digestion, 17 cu 
pounc, of volatile matter destroyed has 


per 


cent which 


solids destroyed 


ft. of gas per 


been arbitrarily selected as a conserva 
for the 
Assuming this to be true, 
the 90,357 Ib. of volatile solids digested 
during the year yielded 1,536,000 cu 
ft. of gas, equivalent to 4,208 ecu. ft. per 
day, or 0.99 en, ft 


tive estimate production at 


Rochester 


per day per capita. 


The Green Bay, Wis., 
ment plant, providing primary 
with 


treat- 
treat- 


sewave 


ment separate sludge digestion 
and gas utilization, is unusual in that 
few that 


modern 


it is one of very are com 


pletely enclosed in a brick 


structure 


War Surplus Purchases 


Several times during the year advan 
the 
greatly reduced 

the War Assets 
Material so 


included a 
9 


tage was taken of opportunity to 


purchase, at prices, 


Ad 


obtained 


equipment Trom 
ministration 
the portable 
1,500-w 


generators, 0 portable blowers, 54 wash 


during 
1 500-.w 


year 


venerator, other 


able air filters, an eleetrie welder, and 
numerous smaller items. All the 

For previous extracts see Tris 
13, 3, 587 (1941 17, 1, 130 (1945 and 
18. 6, 1208 1946 

2 Recipient of FSWA 1949 Hatfield Award 
for plants between 10,000 and 100,000 7 
lation 
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The operating activities were all 
routine, with only minor maintenance 
problems. The sludge collecting mech- 
anism, which was reported as being in 
a very worn condition at the close of 
1947, is still in service. 
It was anticipated 
ment facilities 
mum of 


that the 
would require a mini 


treat- 


time. Consequently, when 
planning the year’s work the somewhat 
extraneous but desirable aspects were 
considered, Rather extensive concrete 
work needed, and 


interest in the plant by 


increasing 
the public 


was an 
indicated that some serious considera 
tion should be given to it’s aesthetic 
appeal. 
lected as the projects for the season 

Operation data 1948 
marized in Table I 


These two objectives were se 


for are sum 


Sixteenth Annual Report of the Green Bay (Wis.) Metropolitan Sewerage 
District for the Year Ending March 31, 1948'? 


By Grorce Martin, Chief Engineer and Superintendent 


equipment was needed and the cost to 
the District was ridiculously low 


Park Board Agreement 


Past practice has been to permit 
Green Bay City park department em- 
plovees to the District’s 
grinder. To relieve the District from 
any responsibility in case of accident, 
was reached to rent the 
grinder for $1 per the 
park department to assume all responsi- 
bility while so using it. 


use sludge 


an agreement 


sludge 


year, 


Labor Distribution 


An examination of the labor distri- 
bution schedule, made up from daily 
submitted by 
that 77.4 per 


reports each employee, 
‘ent of employ- 
than administrative 
was devoted to only five 
The greatest amount 
was devoted to plant 
plant repairs and mainte- 


ees’ time other 
personnel 
classes of work 


cent 
operation ; 


per 


j 
| 
‘ 
of 
| 
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nance consumed 24.8 per cent; labora- 
tory was charged with 7.8 per cent; 
and janitor service and experimental 
work each required a little more than 
4 per cent. 


Plant Heating 


Previously, almost the entire amount 
of heat required by the treatment plant 
was furnished by reclaiming heat from 
the gas engine cooling system. How- 
ever, this year, due to power shortages 
and the District’s cooperation with the 
power company, engine operation was 
changed so that both gas engines were 
run during the peak load periods and 
both units were off during low demand 
periods. By so operating, gas was 
stored during the low demand periods 
and utilized during the peak periods. 
Such procedure helped out on the 
power situation but materially affected 
the District’s heat system. That is, 
during the periods when both engines 
were in operation more heat than was 
actually required was being produced, 
whereas at other periods no gas engine 
heat was available. Thus, the coal- 
fired boiler had to be operated at 
nearly full capacity. This required a 
coal expenditure of $1,622, or about 
four times as much as had been ex- 
pended in any previous year. It 
should be noted, however, that the 
treatment plant was much better 
heated than it had ever been before. 


Enclosed Clorifiers 


It may be of interest to others to 
learn of the District’s experience with 
enclosed clarifiers. When the first two 
clarifiers were built they were enclosed 
in a building having 13-in. solid brick 
walls, face brick on the outside, com- 
mon brick on the inside; with steel 
window sash, steel roof trusses, precast 
Haydite roof slabs, and a steel, stucco, 
and glass skylight. Shortly after 
these units were placed in operation 
the paint failed, then the inside com- 
mon brick started to chip and spall, the 
structural steel severely corroded, the 
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steel sash deteriorated to the extent 
that they were replaced with glass 
block, and the skylight was floored over 
to prevent it from falling into the 
clarifiers. In an attempt to improve 
conditions the outside face of the walls 
was waterproofed with a transparent 
solution and the temperature in the 
building was maintained above the dew 
point. This year the skylight has been 
replaced with an all-aluminum and 
TABLE I1.---Summary of 1947-48 Operat- 


ing Data, Green Bay (Wis.) Metro- 
politan Sewerage District 


Item Average 
Rainfall (in. 31.27 
Tributary population (esti 
mated 60,000 
Sewage flow (m.g.d.) ........ 9.05 
Storm water by-passed, total 
(m.g 836.36 
Sereenings (cu, ft. daily) ..... 10 
Grit (en, ft. daily) 31 


Raw sludge, total dry solids (Ib.) 3,790,264 
Dry solids (Ib. per day : 11,050 
Volatile dry solids, total (Ib.) 2,461,669 


Volatile dry solids (ib. per day ) 7,177 
Sludge gas (eu. ft. per day): 
Produeed 57,233° 
Hydrogen sulfide in sludge gas 
(grains per 100 eu. ft. 
Min. ron 13 
Digested sludge withdrawn 
Wet sludge, total (eu, yd. 7,694 
Per cent moisture: 
Max. 91.9 
Min 85.8 
Volatile matter (% 
Max 48.9 
Min 40.2 
5-day B.O.D. (p.pamn 
Influent 206 
Fina! effluent ° 159 
Reduction (%) .. ~ re 22.9 
Suspended solids (p.p.m 
Final effluent 101 
Reduction (% 51.3 
Chiorine : 
Total for 5 months (Ib.) . 59,370 
Max. p.p.m. fed . 14.8 
Electrical energy (kw.-hr.) 
Produced by plant, total ..... 726,662 
Consumed, total ‘ 948,759 
Operating costs ($ 


* Meter error. 
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ylass unit and the walls, steelwork, and 
floor completely sand 
blasted building and 
addition, a 
unit 


been 
the 
painted In 


have 
and entire 
equipment 
ventilating system and heaters 
have been installed 

A second clarifying unit 
the first 
operation. To the 
of the first salt 
vlazed tile was used to line the inside 


hot 


was built 


about a year after one Was 


placed in eorrect 
shortcomings unit, 


of the walls, structural steel was 
dipped galvanized, then painted, and 
the window sash were all of aluminum 


The 


stood 


have 
the 


aluminum 
but 


calvanizing and 


up exceptionally well, 
glazed tile are spalling quite badly 
Had ceramic glazed tile been used in 
place of the salt glazed tile the District 

As 
it is, the glazed tile make a less service 
able than the brick, 
which can at least be painted so that it 
Notping be 
however, to the spalling tile to preserve 
them and to make the walls neat ap- 


would have had an excellent job 


wall common 


looks good cau done, 


pearing 


(C‘onclusions 

This, the thirteenth 
ment plant operations, was quite typ) 
eal. The flows, both through the plant 


year of treat 


and the storm-water bypass stations, 
were above the preceding year but they 
were by no means all time highs. 

The 


removed this 


solids actually 


OXYGEN ABSORPTION BY 


rER 


, City of Brockton Sewage 


Little, if any, information is avail 
regarding the 
he spray from the nozzles 
in tri filter There 


fore, when the information developed 


able amount of oxygen 


absorbe a by 
operation 


kling 


herein became available as a secondary 


investigation, it Was 


result of anothe 
thought it mig 


interest to other 


operators of trickling filter plants 
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year were about 800 lb. per day more 


total 
dry 


than the 
amounted to nearly 


previous year, and in 
1.900 
or 51 per cent of the suspended 


tons 
weight 


solids carried by the sewage This 
percentage of removal is about 6 per 
cent less than the previous year, but 


the records show that more sludge was 
removed from the clarifiers this year 
year. The 
doubt, is due to testing and calculating 


than last difference, no 


errors 


B.O.D. removals are rather low, 
primarily because most of the Green 
Bay B.O.D. load is in solution and 
comes from packing plants (blood 
dairy waste, and other soluble food 
wastes 

A review of the data discloses that 
operations were average and about 


what could be expected of a primary 
treatment plant on a combined sewer 
system. 

An effort 
complete laboratory data so as to de- 
efficient the treatment 
to furnish information 


for the design of a secondary sewage 


has been made to gather 


termine how 
process is and 
treatment plant, which is in the engi 


neering contract stage. Come what 
may, the District is preparing for com 
plete treatment, and when the day ar 
rives the District will be ready and 
prepared, financially and otherwise. 
Operation data for 1947-48 are sum 


marized in Table IT. 


TRICKLING FILTER SPRAY 


ANDERSON 


Brockton, Mass 


yratory, 


Sewage as applied to the trickling 
treat 


filter unit of the Brockton, Mass., 


ment plant with very few exceptions 
contains no dissolved oxygen In its 
passage through the trickling filter, 


however, it absorbs, on an annual aver 
of D.O 

how much of the oxy 
the 


about 6.0 p.p.m 


age, 
To determine 
absorption is attributable to 


ven 


| 
: 
| 
— 
| 
| 
Chemist 
: 
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FIGURE 1.—Special sampling tray for determining oxygen absorption by trickling 
filter sprays. 


nozzle spray and how much to passage 
through the stone, a special sampling 
device was employed. Made of sheet 
metal, the sampler is 9 ft. long (radius 
of nozzle spray) and 1 ft. wide (Figure 
1). The collecting pan is divided into 
1-ft. square sections, each of which has 
a drain emptying into a separate col- 
lection bottle. 

During 1945 several runs of daily 
sampling for a period of one week were 
made. Typical results are given in 
Table I. The weekday samplings con- 
tain strong industrial wastes; the week- 
end samplings indicate normally weak 
sewage. 

In 1947 another series of test runs 
was made, including samplings of 
morning (weak) sewage and of after- 
noon (strong) sewage for periods of 
one week. Table II gives a_ typical 
week’s average results from this study 


TABLE I. Oxygen Absorption, in P.P.M., by 
Spray from Columbus-Type Nozzles on 
Standard Trickling Filters at Brockton, 
Mass.; Average for Week of 
April 24-30, 1945 


Spray Distance! Week-end? | Weekday? | Entire Week 


0.0 00 0.0 
1 1.4 00 04 
2 3.0 05 1.2 
3 3.5 13 1.9 
4 4.2 2.0 2.6 
5 4.2 2.5 
6 1.0 24 
7 4.2 1.8 2.5 
8 4.6 2.6 3.2 
y 4.7 2.0 3.4 
Effluent® 6.0 5.1 5.4 


‘Successive square-foot areas from nozzle 
outward 

? Average of Saturday and Sunday samples. 

* Average of Monday through Friday samples 

‘Input 

* After passage through 9.5 ft. of filter me- 
dium 


Be Ts 
| 
| 
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TABLE IJ.—-Oxygen Absorption, in P.P.M., by 
Spray from Columbus-Type Nozzles on 
Standard Trickling Filters at Brockton, 
Mass.; Average for Week of 

Oct. 15-21, 1947 


7 
9 


Successive square-foot areas from nozzle 
outward 

? Weak sewage 

‘Strong sewage 

* input 

* After passage through 9.5 ft. of filter me- 


dium 
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The observed ‘*dips’’ in the pro- 
gressive rise of oxygen content may be 
accounted for by the fact that all the 
distributor lines on the surface of the 
trickling filter are dead ends, so that 
some settling naturally occurs in the 
lines. The sewage applied to the filter 
is settled sewage from the primary 
The rate of flow, which 
is regulated by a butterfly valve, is not 
sufficient to move the sludge settled out 
in the distributor lines until the valve 
half open. The 
velocity then scours out the sludge and 


settling tanks 


is at least increased 
mixes it with the sewage, causing the 
dip in the oxygen content 

The results of these studies seem to 
indieate that there is considerable to be 
areas of the 
flow 


oxygen 


said for cutting down 
trickling filter 


insure 


during low night 


in order to maximuna 


absorption at full spray. 


SEWER CLEANING GADGETS 


by N 
Superintende nt, Sewaae 
and sim 
for use are 


Simplicity of fabrication 


plicity of installation two 


important recommendations for the 
sewer cleaning devices used by muni- 
cipal and 
described here. In addition, their low 

their 
even to the 


forees in Linwood, Mass., 


cost makes labor-saving aspects 


attractive smallest sewer 
system budget 

The devices are nothing more than 
means of fastening pulleys in place at 
the top and bottom of a 
that 


tools may 


manhole so 


rope- or cable-drawn cleaning 
be operated in the sewer 
Location of the various units is shown 
in Figure 1, which also shows assembly 
details of the three parts involved 
Spreader bar A, 
the manhole, 
pipe cut to fit in the opening of a 


manhole and flattened at 


used at the top of 
eonsists of a section ot 


frame each 


DeHaas 


Treatment Plant, Linwood, Mass. 


end enough to give good bearing on the 
cover seat, thus preventing overturn- 
ing. At each end of the bar a bent 
headless bolt 
fasten the bar in the manhole opening 


with wing nut serves to 


so that the pulley is positioned for pull- 
ing the cable or rope with a truck or 
car 

Details of spreader bar B and pin C 
also are shown in Figure 1. These two 
extensible 
device much like a trench jack, the nut 


pieces are used to form an 
and threaded portion of pin C aeting 
as the screw of the jack. 

In setting up at the bottom of a man- 
hole, spreader B is placed with its strap 
feet resting at the 
bottom 


iron junction of 
The threaded 
inserted in the 
pipe end of bar B and the whole as- 


sidewall and 


end of pin C is then 
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ber A 


Pin 


Spreader \ 


bar 
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Wing nat ant 

neadlese bolt Pulley 

A, 


Manhole 
frase Sym, abdout¢ 


DETAIL — BAR A 
13" pipe) 3° pipe? 


2¢'x 5/8 etrap iron we1a? 


Nut with welded handle 


DETAIL PIN C 


Not to scale 


APPARATUS IN POSITIO 
“TANEOUS 


Length of PINC varies fo 
sat diameter of manhole 


FIGURE 1.—Details and method of using shop-made manhole pulley devices. 


sembly is adjusted until the point of 
pin C rests in a crack of the manhole 
side. Taking up on the nut then rig- 
idly fastens the unit in place for heavy- 
duty use. 


The assembly can be used with all 
the normal sewer cleaning tools oper- 
ated by rope or cable, and is light 
enough to be carried as a permanent 
part of maintenance truck equipment 


TIPS AND QUIPS 


Pickled Activated Sludge 


Operations at the Gary, Ind., sewage 
treatment plant have demonstrated 
that it is possible, with proper precau- 
tions, to treat sewage carrying pickling 
liquor in an activated sludge plant. 
According to Superintendent W. W. 
Mathews, the conditions necessary are 
neutralization of the waste at the source 
and sufficient time interval between 
the source and the treatment plant so 
that thorough mixing, flocculation, and 
coagulation occurs before the pickling 
liquor reaches the sewage treatment 
plant. Results of plant operation be- 


fore neutralization was started indi- 
eated that without the time interval 
and neutralization it would not be pos- 
sible to treat this waste successfully 
and that it would inhibit the biological 
process. 

At Gary, the average time for the 
waste to flow from source to plant is 
4\5 hours. This is sufficient to accom- 
plish the needed reactions before reach- 
ing the treatment plant. Mr. Mathews 
stresses the time element, however, by 
noting that at one activated sludge 
plant it has been necessary to divert 
pickling liquor waste from the munici 
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pal treatment plant because of the personnel preparation for the job at 
proximity of the source (one city hand. Besides, in later years just 
block) and the low pH (1.0) of the think of being able to look back on 
sewage. one’s achievement in his chosen field 


this 
requires the same treatment as another 


Seems as though ‘*hangover’’ 


type—application of alkali and time 
to take effect! 
Center of Attraction 
When the town of Ameida, in The 


Netherlands, planned its sewage treat 


ment plant the new structures were 


designed to serve a dual purpose and 
to put the plant into the public’s view 
than hiding it No 


ticeable location eould be found 


rather more 


than 


FIGURE 1. 


the center of the village square (Fig 
ure ] 


sedimentation 


where the plant, which provides 
and 
is the base for the village grandstand 


separate digestion, 


Although the smallest municipal sew 
Holland, the 


‘ertainly is not the least 


age treatment plant in 
Ameida plant 


well known 


Bottoms Up! 


Krom 
the report that they sell ice-cold bottled 


a Florida water plant comes 


soft drinks to plant employees and visi 


tors, using the profit to pay for sub 


scriptions to technical magazines 


Perhaps an ever better scheme is re 
another where the 


ported by plant, 


profits from this type of enterprise are 


used to pay for certificates whenever 
any operator 
That’s 


painless 


passes examinations 
and 
plant 


a worthwhile 


method of improving 


of endeavor and know that at least a 
part of it is attributable to a 
bottle of ‘‘coke’’! 


rood 


More Head, Less Headaches 


A pump problem of long standing at 
Auburn, Ill., has been solved by opera- 
tor W. A. Rodgers, according to the 
May, 1949, issue of ‘‘The Windmill,’’ 
news bulletin of the Central States Sew- 
Works The pump, 
a centrifugal manufae 
ture, was unable to draw sludge from 
the final tank 

Following several attempts to get the 
pump after it 
stopped discharging, the final tank was 
A portable pump was used 
to remove as much material as possible, 
then the bottom accumulation of heav 


Association. 


age 


type of 


back in operation 


emptied. 


ier material was shoveled out. 
The centrifugal 

fairly after the 

Previous 


operated 
had been 
cleaned. operational  diffi- 
culties were attributed to the low pos} 
tive head on the side of the 
pump. Had this greater 
the heavy materials 


pump 


well tank 


suction 
head 
could 
removed from the final tank by the 
opera 


been 
have been 


pump in the normal course of 

tion 
Obviously, use should be made of any 

that can be made 


suction side of a cen 


extra head 


available on the 


positive 


trifugal pump, and no great depend 
ence placed on its ability to lift unless 


the liquid is free from solids 


Intentionally Fruitful 


All manner of fruits, in whole or in 
part, seem to find their way into sewers 
for eventual delivery to the treatment 
plant. Seldom, however, does anyone 


deliberately throw fruit into a sewer 
with the intention of later recovery. 

that 
Superintendent N 


wood, Mass.. 


Nevertheless. is exactly what 
DeHaas, of Lin- 


does when he has a sewer 
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line, particularly an inverted siphon, 
to clean. The fruit in this case is an 
orange, which Mr. DeHaas finds will 
float through without any _ trouble, 
carrying with it an attached string. A 
larger cord is then drawn through, 
followed by a rope or cable as needed 
to do the job. 

Truly a case of casting one's bread 
on (into) the water! 


Equipment File 

From ‘‘The Overflow,’ newsletter 
of the Florida Water and Sewage 
Works Operators Association, comes 
the suggestion that a complete file on 
all plant equipment should be on hand. 
The contents of such a file should in 
clude all descriptive pamphlets on each 
item of equipment in the plant, with 
parts lists, charts, and lubrication and 
maintenance instructions. A few min- 
utes spent in writing for this informa- 
tion and fixing up a file folder for each 
piece of plant equipment may some 
day be repaid a thousand-fold when 
needed most. The manufacturer will 
gladly supply the information as to 
how best to use and care for his 
product. 

Don’t, however, just file the imfor- 
mation. Use it! 


Into the Wild Blue Yonder 


Earthbound, and earthy, treatment 
plant operators who have ambitions to 
rise in the world will find it easier to 
do just that with a new aluminum 
aerial platform ladder now making its 
appearance. Claims for the apparatus 
are that it offers ‘‘ unlimited uses’’ and 
that it accelerates and makes easy all 
types of overhead maintenance, repair, 
inspection, and construction work. 

Uniquely designed for mounting on 
most truck bodies, it is elaimed that 
the unit can be used when the truck is 
in motion or standing in a fixed posi- 
tion. For transporting, the aerial 
ladder is retracted to half its length 
and lowered to a horizontal position 
parallel to the long axis of the truck. 
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The extended height is 28 ft.: full ro- 
tation through 360 degrees is provided. 
The unit also can be used from a por- 
table tloor mounting (see Figure 2). 

Manual or hydraulic actuation con- 
trols the inclination of the ladder to as 
much as 14 ft. laterally from the center 
line of the truck. This permits the 
working platform at the top of the 
ladder to reach positions over ma- 
chinery and other obstructions. The 
guardrail around the working platform 
is an added safety factor. 

Erection of the ladder is said to be a 
simple one-man operation. Required 


FIGURE 2. 
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maintenance consists only of general 
lubrication 

feel ‘‘tied 
when gadyets like this make it 


Certainly no need 


down’”’ 


one 


so easy to soar to greater heights! 


Clay Pipe Joint Manual 


A new manual, ‘‘How to Lay and 
Joint Vitrified Clay Pipe,’’ is offered 
free to plumbers, contractors, city offi 
and 
quires them to keep informed on the 
latest, practices in sewer construction 

The manual is profusely illustrated 
with both photographs and diagrams 


cials, others whose business re 


It deseribes the approved techniques 


for trenching, pipe-laying, jointing 
and backfilling—together with many 
useful methods for saving time and 


The manual 
detailed in its discussion of up-to-date 


labor is exceptionally 
jointing procedures, including making 
permanent root-proof joints, speeding 
up setting in hot weather, pouring 


joints under wet conditions, pouring 
joints under cold weather conditions. 
use of primers, and cautions to be ob 
served. Although the manual applies 
to sewers of all sizes, special emphasis 
been given to the 


has problems of 


sewers in the smaller diameters 
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The manual ineludes considerable 
reference data, such as a handy table 
of quantities showing the amounts of 
jointing material required for jointing 
various diameters of vitrified clay pipe. 
It also provides a convenient listing of 
various sizes of clay pipe, together with 
all their fittings 
tions, diagrams, illustrations, ete., are 


( ‘omplete specifica- 


included. 
The manual is obtainable by sending 
a card to the Clay Products Associa 


tion, 100 North LaSalle Street, Chi 
eago 2, Til, requesting a copy of Bul 


letin 236 


Unfair to Organized Bacteria 


Recent announcement of an anti- 
bacterial cement, claimed to be usable 
for making concrete that actually kills 
bacteria and fungi on contact, leaves 
us sort of floundering in deep water 
without help in sight. The idea might 
be fine in the right place, but imagine 
the havoe that eould be wrought if 
some of this cement accidentally found 
its way into the building of 
treatment How 
about arbitrating a walkout by either 


sewage 


tanks does one go 


> 


aerobes or anaerobes i 
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Editorial 


WHAT'S IN A NAME? 


It will be noticed that this Journal 
now appears under a new name, in ac- 
cordance with action taken by the 
Board of Control at Boston on Oc- 
tober 20, 1949. At the same time the 
Board initiated procedure to amend the 
name of the Federation itself to con- 
note more positively its equality of in- 
terest in all waste control problems, 
whether they be municipal or indus- 
trial in origin. 

Opinion is divided as to the true 
significance of these changes in names, 
but most are agreed that the move will 
serve to convince representatives of 
industry that the Federation stands 
ready to serve them. At any rate, the 
reaction of industrial waste technolo- 
gists to the name changes appears to 
be highly favorable. 

The important thing is that the Fed- 
eration has always offered worth-while 
services in connection with industrial 
waste problems, and that these aspects 
have received extraordinary emphasis 
in recent years. Such activities have 
been given editorial mention in the 
past, but it appears appropriate here 
to bring them up to date: 


First, industrial waste papers are 
now receiving more space in this Jour- 
nal than are papers relating strictly to 
municipal sewage works problems. 

Second, growing emphasis is being 
given in the technical programs of the 
Federation and its Member Associa- 
tions to industrial waste papers and 
discussions. 


Third, industrial personnel are be- 
ing given increasing representation on 
Federation committees, and several 
committees are expanding their fune- 
tions to afford more complete coverage 
of industrial problems. Notable here 
is the ‘‘Standard Methods’? Commit- 
tee, which is supervising an investment 
that will approach $120,000 this year 
in analytical methods research that is 
slanted strongly toward industrial 
waste interests. 

Fourth, the new Industrial Wastes 
Medal of the Federation, authorized in 
1949, is the first annual award recog- 
nizing meritorious technical contribu- 
tions relating to industrial waste con- 
trol. Only employees of industry are 
eligible for this award. 

Fifth, the Federation continues to 
be the only common meeting ground 
for pollution control agencies, research- 
ers, consultants, municipal authorities, 
and industrial representatives, who 
must achieve acquaintanceship and un- 
derstanding if stream pollution prob- 
lems are to be solved in the best inter- 
ests of all concerned. Nowhere else is 
this possible! 


The specific mention of *‘ Industrial 
Wastes’’ in the names of the Federa- 
tion and its Journal is merely the lid 
on the barrel. It remains for in- 
dustry ’s representatives to help us keep 
the barrel full! 

W. 
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Proceedings of Member Associations 


PENNSYLVANIA SEWAGE AND INDUSTRIAL WASTES 
ASSOCIATION 


Twenty-Third Annual Meeting 


State College, Pennsylvania, August 24-26, 1949 


» 


The 23rd Annual Meeting of the 
Pennsylvania Sewage and Industrial 
Wastes Association held at State 
College on August 24-26, 1949, in con 
junction with the Pennsylvania Wa 
ter Works Association. <A total of 238 
registered for the conference 


was 


The topie of the opening conference 
session on Wednesday evening, August 
24, was ‘*The Schuylkill River Clean 
R. Hoffert, 
neer, Pennsylvania 
Health, and E. S 
Pennsylvania Department of 
Waters 


Up.’’ with J chief engi 
f 


MecUawley, deputy 


Department o 


secretary, 
Forests and 
trated talks 


presenting illus 


The main topic of the morning ses 
sion on August 25 was ‘‘ Philadelphia’s 
Sewaze Treatment Program.”’ 
staff 


Papers 
by members of the Philadelphia 
Bureau of Engineering on the various 
phases of the program included 


Prog ress ah by 


Plan and ; 
S. S. Baxter, assistant chief engineer 


‘*General 
of design; and 

‘*Effeets of Industrial Wastes,’’ 
Ii. M. Beaumont, chief, 
Wastes Division 


The of the 
sion was devoted to the Annual Busi 
Meeting, which 
ments to the constitution were adopted 
to the dues 
increased Fedk 

An Industrial Wastes Forum and a 


Sewage 


by 


Industrial 


remainder ses 


morning 


ness during amend 


raise accordance with 


in 
ration activities 
Works Forum were conducted 


during the afternoon session, presided 
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over, respectively, by Roy F’. Weston. 
engineer, The Atlantie Re 
Co., Philadelphia, and C. H 
Young, division engineer, Pennsylvania 
Department of Health, 
Topics presented at the 
Wastes Forum included: 

‘*Pollution Effects on Stream Bi- 
ology,’’ by Ruth A. Patrick, curator of 
of Natural 


sanitary 
fining 


Harrisburg 
Industrial 


limnology, Academy 
ences, Philadelphia ; 
‘*Lime in Waste Acid Treatment,”’ 

C. J. Lewis, technical 
Warner Company, Devault ; 

‘*High Rate Anaerobic Waste Treat- 
ment,’’ by H. W. Gehm and V. Behn, 
technical advisor and development en- 
gineer, respectively, National Council 
for Stream Improvement of the Pulp. 
Paper and Paperboard Industries, New 
York ‘ity 


‘*Principles of Gravity 


by director, 


and 

Sedimenta- 

tion and Flotation,’’ by Professor G. A 

Rohlich, University of Wisconsin. 
Topies for the Sewage Works Forum 

included : 


“Operation Practices and Experi- 
ences at Butler,’’ by B. S. Johns, 


superintendent of 

Butler ; 
**Starting 

Sewage 


sewage treatment, 
the Abington Township 
Treatment Plant,’’ by R. M 
chemist, Abington; 

Plant Safety 
E 
and 

or Operators’ Headaches,”’ 


Bolenius 
*“Sewage 

by Prof. R 

State Colleg 


‘Aspirin f 


Measures, 
Stiemke, Pennsylvania 
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by F. W. Jones, consulting engineer, 
Cleveland, Ohio. 


At the Annual Dinner, H. E. Moses, 
consulting chief engineer, Pennsyl- 
vania Department of Health, presided 
as toastmaster. W. H. Wisely, execu- 
tive secretary-editor, FSWA, spoke on 
‘*Federation Affairs.’’ An entertain- 
ment program was followed by a short 
celebration of the 40th birthday of the 
Bureau of Sanitary Engineering, 
Pennsylvania Department of Health. 
The high hat of the Order of Sludge 
Shovelers was bestowed on Ruth A. 
Patrick, F. E. Daniels, and C. H. 
Young, Dr. Patrick being the first 
lady to have this high honor bestowed 
on her by the Association. 

At the final session of the confer- 
ence on August 26, R. E. Fuhrman, 
superintendent, District of Columbia 
sewage treatment plant, spoke on 
“High Capacity Filter Rates and 
Loadings.”’ Three phases of ‘‘ Finane- 
ing Sewerage Projects’’ were pre- 
sented, including ‘‘Engineering,’’ by 
F. S. Friel, consulting engineer, Phila- 
delphia; ‘‘Finaneial,’’ by L. M. Dol- 
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phin, investment banker, Philadel- 
phia; and ‘*Legal,’’ by J. Whetstone, 
attorney, Philadelphia. 

A paper on ‘‘Sludge Disposal,’’ by 
S. I. Zack, chief sanitary engineer of 
Gannett Fleming Corddry and Carp- 
enter, Harrisburg, was discussed by 
P. O. Richter, Eimeo Corp., Chicago; 
M. A. Clift, Nichols Engineering and 
Research Corp., New York City; and 
R. D. Nickerson, Combustion Enyineer- 


ing--Superheater, Ine., New York 
City, who spoke, respectively, on 
“Vacuum and Cord  Filtration,”’ 


‘‘Burning,’’ and ‘‘ Drying. 
The following officers were elected 

for 1950: 

President: E. T. Roetman, Philadel- 
phia. 

Ist Vice-President: John T. Campbell, 
Pittsburgh. 

2nd Vice-President: 
Ridgway. 

Secretary-Treasurer: B. 8. 
Wilkes-Barre. 


Ht. T. Reuning, 


Bush, 


Bernarp S. Busan, 


Secretary-Treasurer 


WEST VIRGINIA SEWAGE AND INDUSTRIAL WASTES 
ASSOCIATION 


Third Annual Meeting 


Wheeling, West Virginia, September 20-22, 1949 


The West Virginia Sewage and In- 
dustrial Wastes Association held its 
Third Annual Meeting at Ogleby 
Park, Wheeling, W. Va., on September 
20-22, 1949. A pre-meeting party was 
held during the evening of September 
20th, where old acquaintances were 
renewed and new ones made. 

The meeting was officially opened 
by President J. E. Settle on the morn- 
ing of September 21st. A. H. Niles, 
vice-president of the Federation, pre- 
sented ‘‘Greetings from the Federa- 
tion.”’ 

A very interesting and informative 


panel was then presented entitled 
‘Short Cuts and Ideas.’’ This type 
of presentation, new to these meetings, 
was a series of 5-minute presentations 
based on the experiences of the authors. 
It included: 


‘Automatic Sampler,’’ by D. V. 
Moses, technical superintendent, E. TI. 


duPont deNemours and Company, 
Belle ; 
‘*Pressure Cooker Sampling De- 


vice,’’ by A. C. Hyde, chemist, E. 1. 


duPont deNemours and Company, 
Belle ; 
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‘Sampling Method for Industrial 
Wastes,’’ by J. A. Sample, chief chem 
ist, Weirton Steel Company, Weirton; 

‘“‘Change in Standard Dichromate 
Oxidation Test,’’ by representatives of 
Carbide and Carbon Chemicals Cor 
poration, South Charleston ; 

“Use of Dilution Equipment for 
b.0.D. Test,’’ by W. H. Swango, chem 
ist, Carbide and Carbon Chemicals 
Corporation, South Charleston ; 

‘Conversion of Refrigerator to 
B.O.D. Ineubator,’’ by John M. Selt 
zer, Kitsler Leather Company, Elkins 
with discussion by J. I. Davidson 
power engineer, Calco Chemical Di, 
sion, American Cyanamid Compan) 
Willow Island; 

‘*Two-Bottle Sewage and Water 
Sampler,’’ by John M. Seltzer, Kistler 
Leather Company, Elkins; and 

‘Rapid Method for Testing Acid 
Mine Drainage,’’ by M. E. Hinkle 
U.S. Bureau of Mines, Pittsburgh, Pa 


The first three papers in the after 
noon session were a continuation of the 
association’s long-term program plan 
ning aimed at thoroughly acquainting 
the membership with the basic concepts 
of waste treatment. These papers were 


‘*Use of Air in Sewage Treatment 
by P. M. Thayer, engineer, Chicago 
Ill. ; 

‘High Rate Filtration,’’ by W. Q 
Kehr, engineer, Missouri State Health 
Department; and 

‘*Floceulation and Sedimentation,’ 
by E. G. Kominek, Infileo Company, 
Chieago, Il. 


The day’s program was concluded 
with a presentation of ‘*Groundwork 
for Certification of Treatment Plant 
Operators in West Virginia,’’ by R. G 
MeCall, engineer, W. Va. State Health 
Department. This paper was aimed 
at definite establishment of a program 
leading to ultimate certification in ac 
cordance with the Association’s ob 


jJectives 

The program on September 22 in 
cluded the following  informativ: 
papers 


January, 1950 


‘*Treatment of Woolen Mill Wastes,’’ 
by W. B. Goode, Virginia Woolen Com- 
pany, Winchester, Va.; 

‘*Effects of Pollution on the Treat 
ment of Public Water Supplies,’’ by 
John E. Tarman, director, Consulting 
Division, W. H. and L. D. Betz, Phila 
delphia, Pa. 

‘*Necessity for Proper Operation of 
Waste Treatment Plants,”’ by A. H 
Niles, engineer-supt., Division of Sew 
age Disposal, Toledo, Ohio; and 

‘*Economies and Publie Relations in 
Stream Pollution Abatement,’’ by E 
J. Cleary, executive director and chief 
ngineer, Ohio River Valley Water 
Sanitation Commission, Cincinnati, 
Ohio 


The annual combined banquet with 
the West Virginia Section, American 
Water Works Association, was held on 
the same evening, with the toastmaster 
being L. D. Brueckel, vice-president, 
Weirton Steel Company, and enter 
tainment by the Weirton Steel Male 
Chorus. 

At the annual business meeting the 
following new officers were elected for 
1949-50 


President; Kdward Shroyer, Fairmont 

Ist Vice-President: D. V. Moses, Char 
leston 

2nd Vice-President: W. Speiden 
Morgantown 

Necretary-Treasurer: R. G. MeCall, 
Charleston 

FSWA Director: H. D. Lyons, South 
Charleston. 


The Association’s nominee for the 
Arthur Bedell Award was R. G. Me- 
Call, Charleston, W. Va. The Associ- 
ation approved the amendment to the 
by-laws raising the annual dues for 
active members to $7.00. It also author- 
ized the Certification and Short Course 
Committee to proceed with the ground 


work program recommended in the 


paper on the program 


R. G. McCauu, 


Necretary-Treasurer 
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IOWA SEWAGE WORKS ASSOCIATION 


3ist Annual Meeting 


Des Moines, Iowa, September 20-22, 1949 


The lowa Sewage Works Association 
held its 3lst Annual Meeting at the 
Hotel Kirkwood, Des Moines, Iowa, on 
September 20-22, 1949. A total of 102 
members and guests participated in the 
program with renewed interest. 

The technical program consisted of 
papers and panel discussions. Topics 
covered by the papers were: 

‘*Care and Maintenance of Electric 
Equipment,’’ by C. C. Doerrie, field 
engineer, Westinghouse Electrie Corp. ; 

‘Operation and Maintenance of 
Settling Tanks,’’ by R. G. Dagg, Chain 
Belt Co., Chicago; 

‘‘Research on New Developments 
and Maintenance of Filters,’’ by O. F. 
Barklage, Infileo Corp., Chicago; 

“State and Federal Stream Poll- 
tion and Other Laws Pertaining to 
Sanitation,’’ by Paul Houser, director, 
Division of Public Health Engineering, 
lowa State Department of Health, and 
S. C. Martin, basin engineer, Water 
Pollution Control Division, U. 8. Pub- 
lic Health Service ; 

‘Relationship Between the Engineer 
and the Operator,’’ by H. H. Henning- 
son, consulting engineer, Omaha, Nebr. ; 

‘*Financing of the Building and 
Maintenance of Sewage Works and 
Sewer Systems by Sewer Rental Method 
and Special Assessment,’’ by C. D. 
Beh, investment banker, Des Moines; 

“Iowa State College Extension 
Service Educational Program for Sew- 
age Works Personnel,’’ by W. E., 
Galligan, professor of civil and sani- 
tary engineering, lowa State College; 
and 

‘‘New Developments in Sludge Di- 
gester Heating,’’ by Don Walker, presi- 
dent, Walker Process Equipment Co., 
Aurora, Ill. 


In addition, films were shown on 
safety, electricity, and waste treatment. 

During the afternoon session on Sep- 
tember 20, a visit was made to the Iowa 
Pipe and Tile Company's Des Moines 
plant, where the processes of producing 
clay sewer pipe were shown and ex- 
plained. 

An innovation in informal group 
discussion procedures was well received 
in an ‘‘Over the Coffee’’ program on 
the morning of September 21. At this 
session separate tables were devoted to 
groups from each type of plant and 
the discussions were very lively. 
Leaders were state department of 
health district engineers. Coffee was 
served during the session, for which 
the allotted two hours proved insuffi- 
cient. 

Or the morning of September 22 an 
‘‘Operators Breakfast,’’ led by F. R. 
Martin, Marshalltown; Guy Burton, 
lowa Falls; C. M. Bergstresser, Oska- 
loosa; and W. E. Galligan, Ames, was 
well attended. Again, the allotted two 
hours proved insufficient for the lively 
discussion. 

Evening activities on both Septem. 
ber 20 and 21 were preceded by a club- 
room hour sponsored by the Water 
and Sewage Works Manufacturer’s 
Association 

The Annual Banquet on September 
21 featured brief comments on ‘‘The 
Importance of Sanitation,’’? by H. 
Ross, mayor of Des Moines; a histori- 
cal summary of Association activities 
by J. Hinman; and an entertaining 
talk by G. E. Symons, associate editor, 
Water and Sewage Works, New York 
City. 

At the Annual Business Meeting it 
was voted to increase the annual dues 
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to $8.00 1950. 
The following officers were elected for 
1949-50: 


effective January 1, 


President: Paul Bolton, Des Moines 
Vice-President: Carl Mason 
City 


sorland, 


SEWAGE AND INDUSTRIAL WASTES 


January, 1950 


FSWA Director: P 
Moines. 


Houser, Des 


Secretary-Treasurer: Leo Holtkamp, 


Webster City 


Leo 
Secretary-Treasures 


MEMBER ASSOCIATION MEETINGS 


{ssociation 


New York State Sewage Works Association 


Texas Water and Sewage Works Association 


New Jersey Sew we Works Association 


Virginia Industrial Wastes and Sewage 


W orks Association 
\rizona Sewage and Water Works 
\ssoc 


Arkansas 


ation 


Water 


and Sewage Conference 


Kansas \VJorks Association 


Montana Sewage Works Association 


Cahfornia Sewage Works Association 
fie Northwest Sewage Works 


Michigan Sewage 


ition 


W orks 


Association 


Alabama Water and Sewage Association 


States Works Association 
Industrial Wastes 


freatment Conterence 


Centra 


Sewage 
Ohio Sewage and 
Pennsylvania and 


Wastes As 


Industrial 


sociation 

lowa Sewage Works Association 

Kocky Mountain Sewage Works 
Associatior 


Missour:n Water and Sewerage Conference 


Federation of Sewage Works Associations 


North Carolina Sewage Works Association 


Place 

Hotel Statler, 
New Y ork, N. Y. 
Texas A. & M., 
College Station, 
rex 
Stacy-Trent 
Trenton, N. J 
W ashingion 


Hotel, Mar 1950 


George 1950 
Hotel, 
Winchester, Va 
Safford, Ariz Apr. 2, 
1950 
Robinson Memorial 1950 
Auditorium, Little 
Rock, Ark. 
Hotel, 
Kans 
Florence Hotel, 
Missoula, Mont 
Lafavette Hotel, 
Long Beach, Calit 
Winth “op Hotel, 
Tacoma, Wash 
Park Place Hotel, 
Traverse City, Mich 
Alabama Polytech 
nie Institute, 
Auburn, Ala 
Indianapolis, 
Hotel, 


State 


Lamar 
Salina, 


1950 

3, 1950 

, 1950 
1950 


1950 


Ind June 


(Gibson June 
Cincinnati, 
Pennsylvania 
College, 
State College, Pa 
Hotel Blackhawk, 
Davenport, la 

La Fonda Hotel, 
Fe, N. Mex 
Sheraton Hotel, 
St. Louis, Mo 
Hotel Statler, 
Washington, D. C. 
W ashington-Duke 
Hotel, 

Durham, N. C 


Santa 


: 
| 
| 
Time 
Jan 20-21, 195 
Mar. 12-16, 1950 

7 
Be: 

ig 

23-25, 1950 
19-21, 1950 
97-99 1050 
i 1-3, 105 
9-12, 1950 
13-15, 1950 


Federation Affairs 


Besides being an outstanding meet- 
ing by virtue of the scope and quality 
£ both the technical papers and the 
social events, the 22nd Annual Meeting 
of the Federation, held at Boston, Oc- 
tober 17-20, 1949, drew 821 registra- 
tions, the largest number ever recorded 
at a Federation meeting. The pre- 
vious high total registration mark, 812, 
had been established at the Toronto 
meeting in 1946. 

Extremely gratifying was the large 
attendance of industrial waste treat- 

ment personnel, whose numbers helped 
to swell the men’s registration figure 
3 to a record 679, upsetting the old mark 
of 637 set at Detroit in 1948. Ladies 
attending the meeting numbered 145, 

the second largest figure to date. 


Great credit is due the host New 
ee England Sewage Works Association, 


the Convention Management Commit- 
tee, and the Local Arrangements Com- 
mittee, headed by E. Sherman Chase, 
for the careful and efficient manner in 
which the meeting was planned and 
managed. The smoothness and preci- 
sion with which the various meeting 
functions progressed resulted from the 
careful and painstaking attention to 
detail by the various local committees. 

Representation at the 1949 meeting 
was geographically well distributed, 
with every section of the United States 
and Canada represented, as well as 


visitors from India, England, and 
Australia. 
‘ The 22nd Annual Meeting was con- 


vened at 10:00 A.M. on Monday, Octo- 
ber 17, 1949, by President V. M. 
Ehlers. After reviewing Federation 
accomplishments during the preceding 


RECORD REGISTRATION AT TWENTY-SECOND 
ANNUAL MEETING 


year, President Ehlers briefly outlined 
his hopes for continuing and new Fed- 
eration activity in the year to come. 
Following presentation of the Exeeu- 
tive Secretary-Editor’s report by W. 
H. Wisely, which concluded the busi- 
ness part of the opening session, Presi- 
dent Walter H. Brown, Jr., weleomed 
the meeting on behalf of the host New 
England Association. 


Technical Program 


The technical program developed by 
the Program Committee, under the 
chairmanship of F, W. Gilereas, pre- 
sented papers of both quality and di- 
versity of subjects in keeping with the 
excellent standard of Federation meet- 
ings. Topics of broad interest were 
included, as well as many on specific 
pollution and treatment prob- 
lems. An Industrial Wastes Forum, 
developed around topics of interest to 
industrial representatives, was  ex- 
tremely well attended by that group 
and further established the worth of 
the Federation’s activities in this di- 
rection. Attendance at this and the 
concurrent and always popular Oper- 
ators’ Forum was about equal. In- 
dicative of the interest aroused in both 
sessions were the spirited discussions 
from the floor. 

The technical program presented at 
Boston was the same as that announced 
in the Annual Meeting Preview ecar- 
ried in the September, 1949, Journau 
on pages 931-934, with the exception 
that the paper on ‘‘Sewage Treatment 
and Disposal for Boston,’’ originally 
scheduled to be presented by R. P. 


waste 
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Shea, was actually presented by John 
F. Flaherty 


Sewer 


civil engineer, 

Boston Public Works 
All program 
be published in 1950 issues 


senior 
isioli 
Departine nt technical 
papers Wi 
of the Jor 


RNAI 


Entertainment Events 


The social program was opened on 
October 17, 
for ederation and 


Monday evening, by an 


informal reception 


New 


ficers and wives 


the host England association of 
Following the recep 
tion, an extremely interesting lecture 
by Bradford Washburn, Director of 
the Boston Museum, was enjoyed b: 
an estimated 650 members and guests 
story with 
slides and moving pictures, Dr Wash 


Illustrating his eolored 
burn entertainingly and informativels 
White Tower,’’ 
a scientific expedition to the top of 
Mt. McKinley. 

The 
100n 
President 


sented the 


deseribed ‘*¢ )peration 


Tuesday 


luncheon 
Boo 


Federation 
attended by persons 
Ehlers presided pre 
featured speaker, Gordon 
M. Fair, Dean of the Graduate School 
of Engineering, Harvard 
Dean Fair, speaking on ‘‘Sanitary En 
World,”’ 


engineering 


Wis 


and 


University 
gineering in a Changing 
briefly 


developments to date as a basis for 


outlined sanitary 
projecting a prediction for the quarter 
ahead and 


challenge of making the next 20 vears 


century just offering the 


as productive of advance as the last 25 


The Annual Federation Dinner and 


Dance, held in the Imperial Ball Room 
Wednesday evening, October 19, was 
the reallv outstanding social event of 
the meeting. At the dinner. presided 


over by 


delightfully entertained by the singing 
of Mr and Mrs Jess L Russe] ol 
and a ‘‘barber 


Tenn 


City 


shop’’ quartet led by Karl R. Kenm 
son, chief engineer, Constructior 
Division, Metropolitan District Con 


mission, Bostor 


presentation of the annual Federation 


INDUSTRIAL 


President V. M. Ehlers, the 


192 members and guests present were 


President Ehler’s 


WASTES January, 1950 
awards concluded the dinner program 
Dancing followed 


Ladies’ Entertainment 

events 
Ladies’ Ente: 
the chair- 
Berrigan, was 


SOClai 


The 


planned 


excellent series of 
by the 


Committee, 


local 
tainment under 
manship of Mrs. T. A 
immensely enjoyed by the large group 


The 


of ladies attending the meeting. 


gracious spirit of hospitality and 
friendliness with which committee 
members welcomed the visiting ladies 


was deeply appreciated. 

Those ladies who arrived on Sunday 
before the meeting opened were taken 
to the world-famous Toll House Inn at 
Wayland, Mass., for luncheon. After 
the Plymouth, 


site of 


ward drove to 
Mass., Pilgrim 
1620, to visit Plymouth Rock and the 


the Plymouth 


party 
landing in 
restoration of original 
Village 

The Monday ‘‘get-acquainted’’ tea 
provided an excellent opportunity for 
all to greet old acquaintances and meet 
The motor tour of histori 
Boston and Charlestown on Tuesday 


new ones. 
morning, in the course of which many 
of the Revolutionary and pre-Revoiu 
the 
ited, proved a delightful experience to 
all. The Boston Museum tour on Tues 
day afternoon was enjoyed by a large 
group, who were particularly intrigued 


tionary shrines of area were vis 


by the excellent displays of glassware, 
chinaware, and tapestries 

A bus tour through the lovely vari- 
fall foliage of the eastern Mas 
sachusetts countryside on Wednesday 
took the the Lex 
ington-Concord area to visit the site of 
the opening battle of the Revolution, 
and then on to the Wayside Inn at 
South for luncheon. The 
spent browsing 


colore a 


morning ladies to 


Sudbury 


afternoon was 


through the Inn proper and through 


the nearby restorations of the Grist 
Mill, the Marv Lamb Schoolhouse. the 
Martha-Marv Chapel, the 


grounds and coach The dav’s 


and inn 
house 


elimaxed bv return to 


13 4 

& 

ke 

= 
: 
& 

| 
|. 
Fa 

4 

activities were 

| 
— 


Vol. 22, No. 1 


the convention hotel for the Federa- 
tion Dinner and Dance. 


Men’s Inspection Trip 


The men’s inspection trip, included 
in the technical program on Wednes 
day afternoon, attracted so many that 
the group was divided into two sec- 
tions. One section visited the William 
T. Sedgwick Laboratories of Sanitary 
Science at Massachusetts Institute of 
Technology. The other section visited 
the waste treatment plant handling 
fatty acids and soaps from waste soap 
manufacturing waters at the Proctor 
and Gamble Company’s Quincy, Mass., 
factory by controlled pH and finely di- 
vided air to float out the suspensions 
and floe formations for recovery and 
reprocessing. Both groups then met at 
the Metropolitan District Commis- 
sion’s new Nut Island sewage treat- 
ment plant. 


Manufacturers’ Exhibit 


Those attending the convention gave 
a great deal of attention to the inter- 
esting and informative display of 
equipment and suppliers’ products ar- 
ranged by the Water and Sewage 
Works Manufacturers’ Association. 
All of the 50 booth spaces available 


BOARD OF CONTROL 


A heavy agenda, including several 
matters of more than ordinary impor- 
tance, was given attention by the Fed- 
eration Board of Control in the busi- 
ness sessions held at Boston on October 
16 and 20 in connection with the 
Twenty-second Annual Meeting. The 
sessions were attended by 35 officers 
and Directors, together with 5 proxy 
holders. 

The October 16 session occupied the 
entire day, and was devoted largely to 
reports of officers and committees. 
Upon its adjournment the Election 
Committee named the following officers 
to serve during the year 1949-50: 
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were utilized by the 29 manufacturers 
and suppliers represented 


Annual New England Dinner 


The New England Sewage Works 
Association, host to the Federation 
meeting, held its deferred 20th Annual 
Dinner on Tuesday evening, October 
18, at Northeastern University. This 
gala event was attended by almost 200 
members and guests. At a brief busi- 
ness meeting following the dinner, the 
Association amended its by-laws to 
increase the dues. Federation Pres- 
ident V. M. Ehlers conveyed the Fed- 
eration’s official expression of grati- 
tude and appreciation for the excellent 
manner in which the NESWA had ear- 
ried out its responsibilities as host to 
the 22nd Annual Meeting. An inter- 
esting illustrated travelogue of his re- 
cent tour of Europe was then presented 
by E. Sherman Chase. 

Officers elected by the NESWA for 
the year 1949-50 were: 

President: Ralph W. Horne, Boston 

Ist Vice-President: William S. Wise 

Hartford, Conn. 
2nd Vice-President: E. Sherman 
Chase, Boston. 

Secretary-Treasurer: Walter E. Mer. 

rill, Boston 


ACTIONS AT BOSTON 


President: Arthur H. Niles, Toledo, 
Ohio. 

Vice-President: Ralph E. Fuhrman, 
Washington, D. C. 

Treasurer: W. W. DeBerard, Chi- 


cago, III. 


Richard H. Gould, New York City, was 
elected to serve a 3-year term as 
Director-at-Large. 


President V. M. Ehlers relinquished 
his office to President-elect Niles at the 
organization meeting of the 1950 
Board of Control on October 20. A 
number of noteworthy actions were 
taken by the new Board 
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134 SEWAGE AND 
Changes Initiated in Names of Fed- 


eration and Journal 


In recognition of the equality of th 
Federation’s interest and activity ir 
problems of stream pollution caused by 
industrial wastes as well as municipal 
the JOURNAL was 
‘*SEWAGE AND INDUSTRIAL 
effective with the 
monthly publication in January, 1950 
Action was taken to initiate an 
amendment of the constitution that 
would change the name of the Federa- 
tion to ‘‘ Federation of Sewage and In- 
dustrial Wastes <Associations’’ at the 
next meeting of the Board. If the 
Constitution and By-laws Committee 
so desires, however, it may submit al 
ternate recommendations for the re- 
vised name, but it is definitely i 
tended that a change will be adopted 
in 1950 


renamed 
WASTES’ 


commencement of 


sewage, 


also 


New Industrial Wastes Award 


Creation of an Industrial Wastes 
Award, to be for noteworthy 
contributions to the JourNaL, further 
demonstrates the determination of the 


given 


Board to emphasize attention to indus 
trial wastes problems. The new an 
nual award will be in the form of an 
attractive plaque; it may be won only 
by an industrial employee whose pub 
lished adjudged by the 
Awards Committee as the most out 
contribution on industria! 


paper iS 


standing 
wastes control to appear in the Jour 


NAL during the stated year 

The first of these awards will be 
made in 1950, based on papers con- 
tained in the 1949 volume of the 


JOURNAL. 


By-Laws Amendments 


Two amendments to the Federation 


By-laws were adopted at Boston, One 


of these involved abolishment of the 
General Policy Committee, which has 
had no clearly delineated functions 


since the early years of the 1941 re 


organization The other amendment 


INDUSTRIAL 
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restriction that has here- 
prevented a the 
Board from being nominated for Hon 
orary membership. 


removed the 


tofore member of 


New Manuals Authorized 


The Board authorized publication of 
the manuals of practice on ‘*‘Chlorina- 
tion of Sewage’’ and ‘‘ Air Diffusion in 
Sewage Works,’’ subject to their clear- 
ance by the Sewage Works Practice 
Both 
reports are in a late stage of prepara- 


and Publications Committees 
tion, and should be possible of produe- 
tion in 1950. Distribution will be by 


sale only 


1949 Awards 


The annual awards were 
conferred by the Board and presented 
by President Ehlers in the course of 
the Twenty-second Annual Meeting: 


following 


Harrison Prescott Eddy Medal—To 
John W. Hood for his paper ‘‘ Meas 
urement and Control of Sewage Treat- 
ment Process Efficiency by Oxidation 
Reduction Potential.’’ 

George Bradiey Gascoigne Medal 
To Wilbur N. Torpey, for his paper 
‘Practical Results of Step Aeration.’’ 

Charles Alvin Medal—To 
William John Orchard, for his many 


years of devoted service to the Federa 


E me rson 


tion from its inception to the present. 

Arthur Sidney Bedell Awards (for 
service to Member -To 
Frederick Leon MeDonald (Arkansas), 


Associations 


Walter Asa Sperry (Central States 
Harold Warner Streeter (Federal 


R. Paul Farrell (Kentucky-Tenes 
see), Willard F. Shephard (Michigan 


Harry P. Croft (New Jersey), Wil 
liam McKinney Piatt (North Caro 
lina Carl Edwin Green Pacific 


Northwest), and Victor Mareus Ehlers 


Texas 
Will am dD. Hat fie Md Awerds for 
outstanding sewage works operation 


reports To Russell D. Craun of 
Rochester, Minn., and George W. Mar 


tin of Green Bay, Wis 


A ‘‘previous 
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winner’s’’ award was also granted to 
Thomas T. Hay of Racine, Wis. 

There were no nominations this year 
for Honorary membership. 


Membership 


In his detailed report to the Board, 
the Secretary noted the admission into 
the Federation of the Sewage Works 
Section of the Louisiana Conference 
on Water Supply and Sewerage, bring- 
ing the total of Member Associations 
to 35. An application for admission 
was received during the Boston con- 
vention from the Sewage Works Sec- 
tion of the South Carolina Water and 
Sewage Works Association, and this 
was approved in the October 20 
session. 

As of September 30, 1949, the Secre- 
tary reported the aggregate Active and 
Corporate membership of all Member 
Associations to be 5,119. 


Committee Functions 


Twenty-one committee reports were 
heard by the Board on October 16, 
several of them ineluding develop- 
ments of special interest. 

The Sewage Works Practice Com- 
mittee noted the production of the ac- 
counting and sewer ordinance manuals 
in 1949, and reported progress in the 
preparation of seven others. Refer- 
ence is made above to the authorization 
given for publication of the manuals 
on chlorination and air diffusion. 

Continuation of the analytical meth- 
ods research project under grants 
made by the National Institutes of 
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Health was reported by the Committee 
on Standard Methods for Sewage and 
Industrial Wastes Analysis. Results 
of this work will be available for the 
tenth edition of ‘‘Standard Methods,”’ 
which is now in the early planning 
stage. 

The Committee on Sewage Works 
Nomenclature, having consummated its 
duties with respect to the ‘‘Glossary— 
Water and Sewage Control Engineer- 
ing,’’ was discharged by the Board 
with commendation for its fine work 

Again denoting its concern with in- 
dustrial waste interests, the Board in- 
structed the Committee on Operators’ 
Qualifications to review its 1945 report 
with a view toward its applicability to 
operators of industrial waste treat- 
ment works. 

The Research Committee described 
its important investigation of toxic 
wastes, which is now being conducted 
by three subcommittees. The studies 
include reviews of the literature, as- 
sembly of bibliographies, and labora- 
tory research; some findings are ex- 
pected to be ready for publication dur- 
ing 1950. 


1952 Meeting in New York 


The Board voted to hold the Twenty- 
fifth (Silver Anniversary) Annual 
Meeting of the Federation in New 
York City, in October, 1952. With the 
1950 and 1951 annual meetings sched- 
uled for Washington, D. C., and St. 
Paul, Minn., respectively, these plans 
are laid well in advance. 


A. H. NILES ASSUMES FSWA PRESIDENCY 


Arthur H. Niles of Toledo, Ohio, be- 
came the tenth President of the Fed 
eration at the 1949 Annual Meeting of 
the Board of Control at Boston, Oc 
tober 20, 1949. 

Following his early education in the 
public schools of Hill Top, Ark., and 
Grayling and Ann Arbor, Mich., Mr. 


Niles graduated from the University of 
Michigan in 1916, receiving the B.S. 
degree in Civil Engineering. Summer 
vacations from school had been spent 
working on construction jobs, and 
doing surveying and appraisal work 
for various railroads and public utili- 
ties. 
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Following graduation from the Uni- 
of Michigan, Mr 


onstruction of a hydro-elec 


versity Niles was en- 
gaged on 
tric installation on the Manistee River 
at Wellston, Mich., until he entered the 
Army in May, 1917 

pleted the course at the 
Training Camp, he 


Having com 
Officers 


med 


First 
Was 
as 2nd Lieutenant in the Engineer 
Officers Reserve Corps and served 19 
with the 10Ist 

26th Division 
5 major engage- 


months in France 
Cornbat 
which took 
ments 
From 1919 to 1924, Mr. Niles was 
engaged successively as assistant city 


Mich 


Engineers 


part in 


assistant 
city engineer of Lansing, Mich.; and 
city of Sturgis, Mich. In 
1924 he was employed by the Philip 
Carey Co. of Cineinnati, Ohio, as sales 


engineer of Jackson, 


engineer 


promotion engineer, becoming manager 
of the Columbus, Ohio. branch in 1926 

In 1928 Mr. Niles joined with A. H 
Smith of Toledo, Ohio, to form the con 
eoneern of A. i 
and During the en 
four firm gained an 
excellent and wide experience in design 


sulting engineering 
Smith Niles Co 
suing years the 
and supervision of onstruction of 
sewers, sewage treatment works, water 
systems, water treatment plants, and 
made numerous 
reports on water and sewage problems 

In 1982, when the City of Toledo was 


ordered to start operating its new sew 


industrial plants, and 


age treatment plant, completed the 
previous year, Mr. Niles was engaged 
to initiate operation. Within a short 


harge of the Di 
vision of Sewage Disposal as Engineer 
which post he still holds 
Mr. Niles is technical 


supervisor for the operation of several 


time he was put it 
Manager 
In addition, 


municipal sewage treatment plants and 


an industrial waste treatment plant, as 
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well as acting in an advisory capacity 
on several industrial waste investiga- 
tions and treatment problems. 

In 1937 Mr. Niles helped form the 
Northwest Ohio Conference, 
as president of this first 
sectional or area conference primarily 
smal] 
He also served two sueeessive terms as 
president of the Ohio Conference on 
Treatment. In addition, be- 
many other assign- 
ments, he represented the Conference 
on the 8-man committee charged with 
working out all details for the short 
school for water and sewage plant 
operators, initiated in 1948. 

Mr. Niles has served on the Federa- 
Board of as Director-at 
1941-44) and as Director from 
the Ohio Conference (1946-48). As a 
member of the Sewage Works Practice 
he made significant contri- 
the sub-committees 
concerned with producing the Federa 
tion’s Manuals of Practice on ‘*TItiliza- 
tion of Sewage Sludge as Fertilizer’ 
and ‘‘Municipal Sewer Ordinances.”’ 


Sewage 
and serve 
plant 


intended for operators. 


Sewage 


committee 


sides 


tion Control] 


I 


(‘ommittee 


butions through 


He also was a member of the General 
Policy Committee 

During his term as Vice-President 
1948-49) Mr. Niles was a member of 
the Executive and the 
Meeting Place He has 


been a member of the Quarter Century 


Committee 


Committee. 


Operators Club since 1946 
Mr. Niles’ long and varied experi- 
ence in all phases of sewage and indus- 
trial waste works gives him a particu- 
of the 
problems facing the Federation 
His service and proven 
leadership will greatly help the Fed- 
ons’ progress toward achieving its 
goal of expanded service in 1950. 


larly sensitive understanding 
varied 


membership. 


erat 


R. E. FUHRMAN NEW FEDERATION 
VICE-PRESIDENT 


In his 
the District of Columbia Sewage Treat- 


capacity as Superintendent of 


ment Plant 
Fuhrman 


Vice President Ralph E. 


brings to the Federation 
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leadership a practical understanding 
and appreciation of the problems fae- 
ing both municipal and industrial 
waste treatment personnel, as well as 
proven administrative and technical 
abilities. 

Mr. Fuhrman’s activity in Federa- 
tion affairs is indicative, not only of 
these abilities, but also of his interest 
in the well-being and progress of the 
Federation. Asa member of the Board 
of Control, first as Director from the 
Missouri Water and Sewage Confer- 
ence (1932 and 1934-37) and then as 
Director from the Maryland-Delaware 
Water and Sewerage Association 
(1946-48), he served on the Member- 
ship (1934-37), War Service (1943- 
$4), General Policy (1942-49), and 
Legal Analysis (1943-44) Committees. 
He is at present a member of the Ex- 
ecutive and Meeting Place Committees. 

Ilaving been a sanitary engineer 
with the Missouri State Board of 
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Heaith betore going to the District of 
Columbia as Assistant Superintendent 
of Sewage Treatment in 1937, Mr. 
Fuhrman has seen the practical aspects 
of operation from both the operating 
and regulatory viewpoints. His mem- 
ber association activities have been 
progressively valuable, first to the Mis- 
souri Conference, and then to the 
Maryland-Delaware and Federal Asso- 
ciations. 

Mr. Fubrman brings to his new Fed- 
eration position a wealth of experi- 
ence, tempered with sympathetic under- 
standing of the problems confronting 
operating, regulatory, designing, and 
legal personnel, as well as a first-hand 
working knowledge of member associa- 
tion activities. His proven adminis- 
trative abilities and his sincere en- 
thusiasm should point the way to 
continuing progress of the Federation 
towards its goal of service to the field 
of pollution abatement. 


REVISED RULES FOR OPERATION REPORT 
COMPETITION 


Among other actions, the 1949 Board 
of Control in session at Boston again 
adopted revised rules for the William 
D. Hatfield Awards, which are made 
annually for outstanding waste treat- 
ment plant operation reports. 

The rules which now govern the Wil- 
liam TD. Hatfield Awards are as fol- 
lows 


A. Purpose of Awards 

The purpose of the William D. Hatfield 
awards is to encourage operators of sew- 
age and waste treatment plants to prepare, 
publish and distribute annual operating re 
ports which are necessary or desirable for 
the following purposes: 


1. To serve the interests of publie rela 
tions 

2. To provide a means whereby the op- 
erator may make a businesslike accounting 
of the expenditure of funds and eare of 
the treatment plant and accessories en- 
trusted to him 

3. To serve the report requirements of 
the operator’s superior officials. 


4. To serve generally as a basis for 
recommendations made by the operator for 
improvements to his plant to seeure better 
efficiency and economy of operation of 
higher degrees of treatment. 

5. To advance the art and knowledge of 
sewage and waste treatment through mak- 
ing available to other engineers and opera- 
tors the basic information and data con- 
cerning operation of a particular plant 
which is needed for stady or appraisal 
purposes as related to proposed new de 
velopments or changes n operating pro- 
cedures or methods elsewhere. 


B. Number of Awards Which May be 
Granted Each Year 


A William D. Hatfield Award may be 
granted each year upon recommendation 
of the Operation Reports Committee and 
approval by the Board of Control to an 
operator in each of the following eate- 
gories who previously has not been the re- 
eipient of such award and who is adjudged 
to have submitted the best annual report 
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on plant operation, judged in accordance 
with the schedule presented herein 


1. Operators of plants serving less than 
10,000 population or population equivalent. 

2. Operators of plants serving 10,000 to 
100,000 population or population equiva 
lent. 

3. Operators of plants serving more thar 
100,000 or population equivalent 


Operators of industrial waste treatment 
plants as well as operators of municipal 
sewage treatment plants are encouraged to 
compete 

In addition to the above, a William D 
Hatfield Award, to be designated as a 
previous winner’s award, may be granted 
to any operator in each of the above cate 
gories, who previously has been the recipi 
ent of such an award and whose report is 
adjudged to be the best in comparison with 
other reports submitted by previous win 
ners of the award 


C. Procedure For Submitting Reports 


To enter the competition during any 


1, The annual operating report must be 
printed, mimeographed, or typewritten, 
and must cover a period of 12 months of 
operation beginning with some month 
within 27 months immediately preceding 
July first of the vear for which the award 
nay be granted. (That is, reports eligible 
for the 1950 award will probably cover 12 
consecutive months of operation within the 
period April 1, 1948 and March 31, 1950 

2. Five (5) copies of the report must be 
submitted by the competing operator to the 
Secretary of the Federation of Sewage 
Works Associations not later than June 1 
of the year in which the competition is 
entered. No entries will be considered 


are received later than June first 


D. Procedure for Routing Reports To 
Operation Reports Committee 


1. Upon receipt of above 5 copies of ré 
port from any competing operator, the 
Secretary of the FSWA shall transmit on: 
copy thereof to each member of the Opera 
tion Reports Committee for rating in a 
cordance with the schedule presented 
herein. 

2. Prior to September 1 of each year, 
each member of the Operation Reports 
Committee shall send to the Chairman of 
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said committee the ratings of the reports 
made by such committee member. The 
ratings shall be given in percentages for all 
reports entered in each of the three ecate- 
gories specified in Section B above 

3. Upon receipt of the ratings reported 
by individual members of the Operation 
Reports Committee the Chairman shall add 
thereto his own ratings. The final rating 
of any report shall be determined by taking 
the average ratings for such reports as 
made by all members of the Committee. In 
each category the reports achieving the 
highest average rating as made by the sev- 
eral members of the Committee shall be 
adjudged to be the winning report in such 
category. 

4. In ease of a tie, duplicate awards will 
be made. 

). No award will be made to any opera 
tor who achieves a final rating of less than 
70 per cent on his report 


E. Rating Schedule 


Judging of reports shall be in accordance 
with the following schedule: 


Maximum 
Percentage 
Item Points 
1. If report is printed or duplicated 
by mimeograph, ete ; 5 
2. General format of report—appear- 
ance, attractiveness, binding, 
of illustrations such as charts or 
photographs . 1") 


Contents or text of report, cover 
ing the following items 
a. Introduction giving purpose 


and some historical back 

ground of plant : 5 
hb. Deseription of treatment 

works .... 10 


c, Pertinent data concerning de 
sign and actual loadings of 
plant . 10 
d. First cost and operation eost 
data 10 
e. Plant performance based upon 
analytical and other records 15 
f. Evaluation of operating data 5 
g. Effects of effluent on receiving 
waters ‘ » 
h. Statement of operating prob 
ems 5 
1, Statement re: research train 


ing activities or publie rela 


tion matters Ss 

j. Maintenance program so 5 
k. Conelusions or recommenda 

tions lv 

Total 100 
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The 1949 Federation membership 
contests, carrying prizes of $100 each 
for the greatest numerical gain and 
greatest percentage increase, were won 
by the Ohio Sewage and Industrial 
Wastes Treatment Conference and the 
Sewage Works Section of the Alabama 
Water and Sewage Association, respec- 
tively. Both contests covered the year 
ended September 30, 1949. 

In increasing its enrolled member- 
ship by 78 during the year, the Ohio 
Conference far outstripped runners-up 
in the numerical increase race. Hon- 


Admission of two new sewage works 
sections during 1949 brings to a new 
high the number of member associa- 
tions affiliated with the Federation. 

The Works Section of the 
Louisiana Conference on Water Sup- 
ply and Sewerage became the 35th 
member association on March 5, 1949, 
when it adopted a revised constitution. 
Previous action by the Federation’s 
Board of Control had approved the 
Section’s petition for affiliation, sub- 
ject to the constitutional revision. For 
the Louisiana Conference, Joseph Ce- 
falu is Chairman, Ben 8. Graves is 
Vice-Chairman, 8. 8. Crawford is Fed- 

eration Director, and Dan L. Winters 
is Seeretary-Treasurer. 

Approval of the petition for affilia- 
tion of the Sewage Section of the South 
Carolina Water and Works 


Sewage 


Sewage 


FEDERATION AFFAIRS 


OHIO AND ALABAMA ASSOCIATIONS WIN 
MEMBERSHIP CONTESTS 


LOUISIANA AND SOUTH CAROLINA ASSOCIATIONS 
AFFILIATED WITH FEDERATION 


orable mention in this category, with 
the gains recorded, goes to California 
(57), lowa (43), Michigan (39), and 
the Institute of Sewage Purification 
(31). 

An outstanding 220 per cent won the 
percentage increase prize for the Ala- 
bama Association, which only has been 
affiliated with the Federation since 
June, 1948. Other leaders in this con- 
test were lowa (60 per cent), Arkan- 
sas (41 per cent), and Ohio (33 per 
cent). 


Association by the Federation Board 
of Control! at the Boston meeting, Oc- 
tober 20, 1949, made the Section the 
36th member association. The action 
in this case was effective immediately, 
as the necessary constitutional revisions 
had already been adopted. Officers of 
the South Carolina Association are: J. 
W. Logan, President; A. M. Johnstone, 


Vice-President; and W. TT. Linton, 
Secretary-Treasurer. 

The inclusion of Louisiana and 
South Carolina within the territorial 


coverage of member associations leaves 
only Mississippi in the South, Nebraska 
in the Middle West, and Nevada and 
Utah in the Rocky Mountain area with- 
out official Federation representation. 
Sanitary and industrial wastes per- 
sonnel in these states are served, how- 
ever, by member 
jacent areas, 


associations in ad- 
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Reviews and Abstracts’ 


An Investigation and Study by the Depart- 
ment of Public Health of the Causes 
Creating a Nuisance on the Shore and 
Beaches of Swampscott and of Means 
of Rectifying Such Conditions. Report 
of the Department of Publie Health, 
Massachusetts. Dec., 1948). 

This report describes conditions on the 

Nahant to Mar- 
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per 100 ¢.c.) ranging from 19.3 to 268.3 on 
various beaches, with an average for seven 
beaches of 124.7. 

The general recommendations are that 
more floating materials be removed; coal 
dust be controlled; screening equipment be 
improved; and that private sewer outlets 
be eliminated in certain areas. 


LANGDON PEARS! 


The Determination of the Type and De- 
gree of Treatment Required for an In- 
dustrial Waste Problem. By Puitip 
F. MorGcan. Proceedings of the Third 
Industrial Waste Conference, pp. 74-84, 
Purdue University (1947). 

A of the research program 
relating to a solution of the problem of 
deinking wastes as particularly related 
to the Kalamazoo (Mich.) region. The 
program included: (1) studies of all possi- 
ble methods of treatment so that deinking 
mills in various parts of the country could 
select the most economical type of treat- 
ment for their particular requirements, 
and (2) studies of the effect of deinking 
waste on streams to make possible the 
prediction of degree of improvement of 
polluted conditions obtainable in any given 


discussion 


stream for the various methods of waste 
treatment that could be used. 

The data B.O.D. 
solids which could be ob- 
tained by plain sedimentation, chemical 
precipitation, and other methods of physi- 
cal coagulation, 
centrifugal separation, and filtration. 

Studies at the Kalamazoo mills were 
an effort to segregate and/or 
reduce the volume of wastes. The effect 
of the deinking wastes on the river was also 
required. 


studies involved on 


and removals 


separation such as heat 


made in 


The critical section of the river 
was between Comstock and Otsego, Mich. 
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A cooperative plan was worked out be- 
tween the Michigan Stream Control Com- 
mission and the National Council for 
Stream Improvement. The former in- 
spected some 160 industrial plants in the 
vicinity of Kalamazoo, and a detailed 
check of the waste flow in 13 paper mills 
on the eritical section of the river was 
divided between the two groups. The 
domestic load from the cities of Kalama- 
zoo, Parchment, Plainwell, and Otsego 
was estimated on the basis of current 
populations. 

The discharge to the river of B.O.D. and 
suspended solids was as follows: 


Pounds Per Day 
OD 


Vicinity of Susp. Solids 


Kalamazoo 73,584 252,380 
Plainwell 6,652 21,244 
13,257 17,586 


Thirteen sampling stations were set up 
in the river between Comstock and Wil- 
liams Bridge, a distance of 34.5 miles. 
Fortnightly surveys were carried on 
throughout the summer. Each survey 
consisted of four separate traverses of the 
13 sampling stations, with separate tra- 
verses spaced at 6- to S8-hr. intervals. 
During one week all of the paper mills were 
shut down for vacation so that the effect 
of this shut-down could be seen on the 
D).0. and B.O.D. of the river water. 

From these data deoxygenation and re- 
oxygenation coefficients for the Kalamazoo 
River will be determined. The data will 
also make possible the computation of the 
allowable load on the river, as compared 
with present loads, to determine the per- 
centage of load reduction required to satis- 
factorially solve the pollution problem in 
Kala 

H. GLapys Swore 


The Treatment of Cyanide Waste by 
Chlorination. By Jonn G. Dosson. 
Proceedings of the Third Industrial 
Waste Conference, pp. 209-227, Purdue 
University (1947). 

Free cyanide is a very toxic substance, 
0.1 p.p.m. having been fatal to fish under 
some conditions. From 0.1 to 0.3 gm. of 
CN is fatal to humans. Cyanide inter- 
feres with both aerobie and anaerobic 
sewage treatment processes, and if the 
sewage is chlorinated noxious gases may be 
produced. 


The methods proposed for treating 
cyanide wastes have been acidification and 
removal of the resulting HCN gas by air 
blowing, reaction with “lime sulfur,” 
aeration, reaction with ferrous sulfate, 
oxidation with potassium permanganate, 
and oxidation with chlorine. 

Sources of cyanide wastes include plat- 
ing of metal parts, case-hardening of steel, 
neutralization of acid ‘pickle seum,”’ re- 
fining of gold and silver ores, and scrub- 
bing of blast-furnace and producer-gas- 
furnace gases. In metal plating the 
wastes result from the dilute solutions of 
the various plating baths, except occasion- 
ally when the entire bath is dumped. In 
the nitriding of steel, the steel is immersed 
at a predetermined temperature in a 
molten bath consisting of a mixture of 
sodium cyanide, barium chloride, sodium 
chloride, potassium chloride, and stron- 
tium carbonate. The discharge from a 
bath of this sort may run as high as 50 to 
100 p.p.m. of free cyanide. There is also 
the problem of disposing of the spent salt 
baths 

In order to remove mill seale in the 
pickling of steel sheet, the metal is usually 
dipped in dilute sulfuric and hydrochloric 
acid, and a “pickle smut,” which is not 
soluble in the acid, is deposited on the 
steel. The “smut” is removed by agitat- 
ing the steel in a solution containing 
sodium cyanide and sodium hydroxide 
(0.2 oz. per gal. of each). The wastes from 
such a process are the wash waters and the 
eyanide-neutralizing baths themselves 
together these may carry 200 to 1,000 
p.p.m. of CN 

The oxidation of cyanide with chlorine 
is discussed. To convert cyanide to 
cyanate the pH must be above 8.5. If 
this pH is maintained, no CN has been 
found in the presence of free available 
chlorine as measured by the orthotolidine 
arsenite test 

A survey of the several states was made 
regarding permissible concentrations of 
eyanide allowed to discharge to water- 
courses, Of the 31 states replying, the 
regulations, if any, varied, but most were 
of the general opinion that no cyanide 
should be discharged. 

Two schematic diagrams are shown for 
the treatment of cyanide wastes, and one 
diagram for a cyanide-chromium waste 
treatment plant It is suggested that re- 
covery of metals is possible if the value of 
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the metals offsets the cost of recovery. 
A discussion of possible analytical methods 
for the determination of cyanide is giver 
It is pointed out that the cyanide deter 
mination is difficult 


H. GuLapYs Swort 


How to Control Psychoda Flies in Sewage 
Treatment Plants. By Joun W. Hoop 
The American City, 64, 136 (May, 1949) 
At Ridgewood, N. J., it has been found 

that DDT and BHC (benzenehexachlo- 

ride) will eliminate the type of flies found 
there, each product being effective against 

a certain type of fly. The filters cover an 

area of 0.6 acre and are 54 ft. deep, with 

a basalt) medium. Flooding had _ been 

used to control flies, but this method was 

not satisfactory as the efficiency of the 
filter was impaired. 

Use of DDT in a concentration of 12 
p.p.m. at the nozzles over a 2-hr. period 
gave control that was effective for 20 days 
Hand spraying of exposed wall surfaces 
ind marginal areas of the medium com- 
pleted the control. Application in con- 
centrations of one-half this dosage was 
ineffective 

In 1947 DDT gave good control until 
mid-August. At that time a different fly 
put in an appearance. It was found that 
DDT was effective when P. albipunctatus 
predominated. When P. alternata pre- 
dominated, DDT failed to function 

Various compounds were used unsuc 
cessfully until BHC E=9 was tried. Re- 
sults of the first test were inconclusive be- 
cause of a severe thunderstorm which 
broke just as the test started. In the 
next test the dosing tank, filter, and final 
clarifier were taken out of service and a 
volume of 25,000 gal. left in them for re 
circulation lo this was added 15 gal. of 
BHC E-11 and 2 gal. of emulsifier. The 
mixture was then pumped back for 12 hr 
This resulted in the entire area of the beds 
heing dosed once per hour, vielding a 10- 
min. application time and a 50-min. res 
or contact period, and a 600 p.p.m. (o1 
0.06 per cent) BHC E-11 concentration 

This method was entirely satisfactory 
without marginal spraying. The initial 
treatment yielded 28-day control In 
the next treatment 10 gal. were used and 
| 


‘2-mMm ynth control was realized 


T. L. Herrick 
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Treatment and Disposal of Waste Waters 
from Processing of Coffee. By T. W. 
Brannon. East African Agricultural 

Journal, 14, No. 4 (Apr., 1949). 

Mixed waste waters produced during 
processing of coffee are equivalent in 
polluting character to about 60,000 gal. 

Imp.) of crude domestic sewage for each 
ton of clean coffee produced. About 85 
per cent of the total polluting matter is 
produced during pulping, and 15 per cent 
during washing of the fermented beans. 

The most polluting liquids are, in order: 
tank effluent, first tank washings, and 
pulp water 

$y rapid separation of pulp from con- 
veying water, 40 per cent of the pollution 
contributed by pulp water can be avoided. 
This is equivalent to nearly 20 per cent of 
the total polluting matter from all sources. 

Laboratory experiments indicate that 
the polluting character of the mixed waste 
waters, or of pulp water alone, can be 
greatly reduced by natural fermentation, 
but diffieulties might arise in operating 
this method at a factory. 

The B.O.D. of the mixed waste waters 
was reduced by up to 50 per cent by 
treatment with chemical coagulants, but 
it was concluded that addition of coagu- 
lants would not be a suitable means of 
treatment, owing to the close control re- 
quired and difficulties involved in dis- 
posal of sludge. 

Experiments suggest that the most 
satisfactory method of treatment would 
be by biological filtration. The installa- 
tion required to reduce the total polluting 
character by 94 per cent, at a factory pro- 
ducing | ton of clean coffee per day, would 
cost about £1,850 

In deciding which means of treatment 
is to be a lopted, consideration should be 
given to local conditions, such as the de- 
gree of dilution available in the river to 
which the effluent is discharged and the 
requirements of other riparian owners. 
In deciding what size of plant is required, 
reference should be made to the produc- 
tion of clean coffee at eut h factory over a 
period of several years. 

Provided the effluent is of reasonably 
good quality, it seems unlikely that use of 
filter effluent for factory operations would 
have any harmful effects on the quality of 
the coffee. 


H. P. 
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Mechanical Flocculation in Sewage Puri- 


fication. By Huriey anv W. F. 
Lester. The Surveyor, 108, 339 (June 
3, 1949). 


Observations have been made on the 
performance of tanks equipped for me- 
chanical flocculation and sedimentation 
at the Coven Heath works of the Wolver- 
hampton Corporation. Part of the tanks 
provide plain sedimentation cnly, so such 
a comparison is possible. It is concluded 
“that it seems fair to say that the Clari- 
flocculator effluent is about 20 per cent 
better than that from the ordinary clari- 
fier.”’ 

Laboratory scale tests made at the Barn- 
hurst sewage works on the flocculation of 
filter effluents have shown promising re- 
sults. Good reductions in B.O.D. and 
suspended solids were realized in many 
cases. Tests along this line are being con- 
tinued and it is hoped that results from 
large scale tests will be available at a later 
date. 

T. L. Herrick 


Report of the Government Institute for 
Sewage and Waste Treatment (The 
Netherlands) Covering the Years 1938- 
1947. By C.P. Mom. 127 pp. (1949). 


Because of the war and several other 
circumstances, it was impossible during the 
period covered to publish the customary 
annual reports of the institute. The pres- 
ent report covers 10 years of work in a 
condensed form. In 1946, H. Kessener, 
well known for his development and re- 
search work, resigned. The report is 
divided into four sections, dealing with 
stream pollution studies; advice to govern- 
mental agencies; development and design 
of treatment works for municipalities, in- 
dustries, and military and civil agencies; 
and various investigations and studies 
pertaining to the operations of treatment 
plants. 

The institute has a far broader scope 
than is customarily covered by state and 
federal agencies in this country. In addi- 
tion to studying stream pollution and 
determining the need for sewage and waste 
treatment, plans, specifications, and cost 
estimates are prepared and advice is given 
to municipalities and industries, thereby 
taking a considerable part of the functions 
performed by consulting engineers'in this 
country, but the functions are of a purely 


advisory nature and cannot be inforced if 
the advice is not followed. The work 
connected with the operation of treatment 
plants falls in the same category. 

Studies of a considerable number of 
streams, lakes, ponds, and canals showed 
that, in general, industrial pollution was as 
important as or of greater mangitude than 
domestic sewage pollution. In sections of 
the northern part of the country dairies 
were mainly responsible for excessive pol- 
lution, whereas in other sections in the 
north potato starch manufactory causes 
very undesirable conditions. In the north- 
eastern part of the country textile in- 
dustries discharge waste  insufliciently 
treated, resulting in odors, killing of fish, 
ete. In the center part of the country 
municipal sewage is mainly responsible, 
whereas in the southwest flax retting 
causes pollution of the receiving waters. 
In the south, mine drainage and culm 
adds to the pollution of streams which 
receive sugar beet wastes discharged in 
Belgium and chemical wastes in Germany. 
In order to improve matters as soon as 
possible, this area has been divided into 
five districts, each requiring considerable 
sums of money to alleviate the undesir- 
able conditions. 

Many reports were made to various 
agencies and municipalities regarding 
treatment requirements for wastes from 
textile, laundry, canneries, paper, leather, 
tanneries, potato starch, soap manu- 
factory, paint and dye, etc., leading to a 
general statement which sounds familiar: 
“Too frequently no attention is paid to 
the location of industries in relation to dis- 
posal of wastes, especially when no munici- 
pal sewage system is available. ‘This re- 
sults in the necessity of erecting complete 
purification systems at very high costs.” 


FIGURE 1. 
Enschede, Holland. 
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A considerable number of plans and 
specifications were prepared and plants 
constructed. The treatment works varied 
from the construction of fish ponds, 
through primary treatment, to complete 
treatment by activated sludge. Some of 
the structures are of general interest. For 
instance, the division tower at the munici- 
pal sewage treatment plant at Enschede 
(Figure 1), where a dry weather flow of 
12 m.g.d. and a maximum flow of 36 
m.g.d. is treated, is different from the 
usual type of division chamber for the 
trickling filters. At this place the screened 
s preaerated for 22 min. by the 
use of rotating brushes, settled, and then 
treated on 12 rotary filters, again settled, 
ind the final effluent retained in a pond 
for final purification. When the flow is 
greater than three times the dry weather 


sewage 


flow, the excess sewage passes through the 
pond. Supernatant liquor from the 
heated separate digestion tanks is re- 
turned to the influent. 


FIGURE 2.—-Settling tanks for 
paper mill waste. 


Settling of paper waste in Dortmund 
tanks built above ground (Figure 2) pro- 
vides for removal of fiber from the waste 
of a paper mill. The report contains a 
number of tables showing the efficiencies 
of the various installations 


W. Rupo.rs 


Surveying and Monitoring of Radiation 
from Radioisotopes. By G. W. Mor 
GAN Vucleonics, 4, 3, 24 (1949). 
Survey instruments and techniques fo: 

personnel safety in handling radioactive 

materials are explained. Tables are pre- 


sented to indicate the “strength” of beta 


and gamma radiations in air. Thus, beta 
particles of 0.1, 1.0, and 2.0 mev. have a 
maximum range of 0.11, 3.7, and 8.4 
meters of air, respectively. Shielding by 
containers or barriers equivalent in mass 
thickness to the mass of air may be used 
to compute the shielding necessary to 
eliminate beta exposure or limit the dosage 
rate. The dosage rate at 1 ft. from a 
gamma ray emitter of 0.1, 1.0, and 2.0 
mey. is 0.5, 6.0, and 10.0 railliroentgens per 
hour per millicurie, respectively, assuming 
one photon per dissintegration. (One 
millicurie is defined as 3.7 X 10’ disinte- 
trating atoms per second.) Applying the 
inverse-square law, the dosage rate from a 
2-mev. gamma ray would be 40 mr. per hr. 
per millicurie at 0.5 ft., or 2.5 mr. per hr. 
per millicurie at 2 ft. from the point source. 

The permissible exposure ranges, in 
centimeters from a point source of gamma 
radiation, are calculated for various mev. 
energies and millicurie quantities, assum- 
ing a permissible exposure of 6.25 mr. per 
hour. The permissible range for a l-mev. 
gamma source would be 21 em. for 0.5 
millicure, 30 cm. for 1 me., 95 em. for 10 
me., and 300 em. for 100 me. The per- 
missible exposure of 6.25 mr. per hour is a 
derived value presumably based on the 
new revised maximum permissible ex- 
posure of 300 mr. per week and an 8-hr. 
6-day week. Calculated values are useful 
in planning an experiment, but survey in- 
struments and personnel monitoring 
meters should be used to measure the field 
of radiation. Arbitrarily, the limit above 
which a radiation survey is required during 
the course of an experiment is 50 to 300 
microcuries. A bibliography and general 
reference list is appended. 

L. R. Serrer 


Safety Criteria in Radioactive Water 
Monitoring. By H. A. C. McKay anp 
G. N. Watton Vucleonics 5, 2, 12 
(1949). 

The principles involved in assessing the 
hazard of individual or mixed radioiso- 


topes are mathematically formulated. 
Assumed permissible doses for particular 
isotopes are used to compute the hazard 
of mixed isotopes subjected to a counting 
and sample preparation technique 

L. R. Serrer 
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SEWAGE AND INDUSTRIAL WASTES 


ath 


1... PREVENTS SEPTICITY 
2...CONDITIONS SOLIDS 
3 ...IMPROVES SETTLING 


Here's real economy—the PFT way—in improving primary treatment and increasing settling 
tank removals. Combination Preaeration-Primary settling tanks are made possible by in- 
stalling PFT Preaeration equipment in the inlet end of rectangular settling tanks. As shown 
in the diagram, this equipment is made up of standard porous diffuser plates in vertical 
cast iron holders arranged for easy removal and servicing of plates. Air introduced through 
these plates adds oxygen to the raw sewage and provides agitation and mixing. This triple ac- 
tion prevents septicity in the settling compartment and conditions solids for improved set- 
ting and a resulting increase in removal of suspended solids and 5-day B.O.D. A baffle 
wall separates the preareation and sedimentation portion of the tank. A single sludge re- 
movel mechanism may be used for both the 


preaeration and settling portion of tank. 


Recent PFT Preaeration equipment installe- 
tions include: Marshfield, Wis.; San Leendro, 
Calif.; and Stockton, Calif. The North Point 
Plant for the City of San Francisco, for which 


contracts were recently awarded, also incor- 


porates PFT preaeration equipment. Write for PIT Preaeration Equipment in Aeration-Sedimen- 
2 tation tank at Sewage Treatment Plant of the Cen- 
details. tral Contra Costa Sanitary District, Walnut Creek, 
Calif —Clyde C. Kennedy, C lting Engi 


SEWAGE TREATMENT EQUIPMENT EXCLUSIVELY SINCE 189) 


4241 RAVENSWOOD AVENUE CHICAGO 13, ILLINOIS 
MEW YORK @ LOS ANGELES @ SAN © @ DENVER @ 
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SEWAGE AND INDUSTRIAL WASTES 


Who benefits 
from Quality Control? 


What is Quality Control? What does it do? How does it 
function? Whom does it benefit? 


First and foremost, a quality control operation benefits 
the customer. It also benefits the manufacturer. It pro- 
vides assurance to management that the quality level of 
production is equal to, and generally in excess of, the 
standard specification. 


Take us, for example. We manufacture cast iron pres- 
sure pipe in accordance with quality control specifications 
that are more comprehensive and exacting than the ac- 
cepted technical specifications or customer's specifications 
under which pipe is purchased. 


The first step in Quality Control is that of establishing 
company standards for both process methods and the | 


physical and chemical properties of the product. 


The next, backing-up step is establishing inspection 
procedures using statistical sampling techniques. These 
procedures extend from raw materials to finished product. 


The final step is to have our Quality Control Dept. 
establish a group of facts in statistical form and analyze 


them for the purpose of removing quality standards from 


the realm of opinion into that of organized facts. 


Production testing laboratories in our various plants are 
the tools for evaluating these quality standards. 


U.S. PIPE & FOUNDRY CO. 


General Offices, Burlington, N. J. 
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SEWAGE AND INDUSTRIAL WASTES 


How to beat a 
legal “threat” on 


WASTE DISPOSAL 


ITH STATE AFTER STATE now imposing legal 

restrictions on industrial waste disposal, you 
may be faced with this problem quite suddenly. 
Only by starting to gather complete data now 
can you be prepared for necessary action when 
that time comes. 

Foxboro has prepared a concise, informative 
bulletin on how to conduct a waste disposal sur- 
vey. Based on specialized knowledge and long 
experience, this bulletin ovtlines the simple 
steps you can take to avoid‘hasty, last-minute 
plans. It shows howa careful, unhurried survey 
now can easily provide the facts on day-to-day 
quantities, concentrations, and constituents, so 
essential to efficient planning. 

Send for a copy of “Waste Disposal Surveys”, 
the first bulletin in Foxboro’s series on Industrial 
Waste Disposal. Write The Foxboro Company, 
182 Neponset Avenue. Foxboro, Mass., U. S. A. 


OXBOR 


REG. US PAT. OFF 


TYPICAL FOXBORO INSTRUMENTS THAT 
LEAD TO BETTER WASTE DISPOSAL 


The Mode! 40 The finest modern controller’ 

. . ls the foundation of many ding Fox- 
boro Waste Disposal! Systems It is used for the 
control of flow. pH. conductivity, temperature 
and other variables. Thousands are in use daily. 


Foxboro Float and Cable Type Instruments are 
specifically designed for use on weirs and 
Parshall fumes. They read directly in flow. 


RECORDING “INDICATING 


INST 


RUMENTS 
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26 SEWAGE AND INDUSTRIAL WASTES 


POR SEWAGE, WASTE AND WATER TREATMENT 
INGEMENT. AERATOR 


DIFFUSAIR 


PRE-AERATION...ACTIVATED SLUDGE...CARBONATION 


The principle involved consists of a water jet, impinging on a hy- 


draulic bowl placed over an air stream. This causes physical contact 
and shearing between the two masses at the bowl periphery. The 
Impingement Aerator DIFFUSAIR produces smaller bubbles than any 
other known form of air diffusing. Write for Bulletin 17531. 


PROVEN BETTER 5 WAYS 


1 Less than 2 lbs. of Impingement 
Water Pressure Required. 

2 High Oxygen Absorption — Air 
Requirement Reduced. 

3 Oxygenation Rate Adjustable 
Over A Wide Range. 

4 No Pores To Become Clogged. 

5 No Air Filters Required. 


WALKER PROCESS EQUIPME 


Y* ENGIN t 
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| te LOAD at the disposal plant—and, 
therefore, a reduction in sewage treat- 
ment costs—is one of the practical advan- 
tages that often result from the use of 
Transite* Sewer Pipe. 


These are two good reasons for this: 


(1) Transite’s special sleeve-type joints that 
cut sewer line infiltration to a minimum. 


(2) Transite's long 13-foot lengths that re- 
duce the number of joints in the line—an 
additional safeguard against infiltration. 


Besides the immediate saving in treatment 
costs, this reduction in load also enables 
plant capacity to be conserved for future 
needs. And, where new treatment facilities are 
planned, it permits consideration of a smaller 
plant... with possible important economies 
in disposal equipment. 


Johns-Manville 


SEWAGE AND INDUSTRIAL WASTES 


Keduced Treatment Costs 


TRAVSITE SEWER ... 


Other Transite Economies . . . Transite has 
an exceptionally smooth interior that reduces 
resistance to flow. This, combined with its 
long lengths that help maintain uniform 
grades, plus fewer joints that reduce turbu- 
lence, often permits designing the system with 
flatter grades and shallower trenches. Or, as 
an alternate economy, pipe of smaller diam- 
eter may be specified. 


Transite Sewer Pipe is made of asbestos, 
cement and silica by a special method of 
manufacture which develops high, uniform 
strength and resistance to corrosion, It is 
available in four strength classes in sizes to 
36". This permits selection of the pipe best 
suited to trench conditions, frequently elimi- 
nates the need for concrete cradles. 


For further details, write Johns- Y 
Manville, Box 290, New York 16, JM 
N. Y. LY) 


*Transite is @ Johm-Monville registered trade mork 
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28 SEWAGE AND INDUSTRIAL WASTES 
“Best water treatin’ equipment made” 
HARDINGE CIRCULAR CLARIFIERS 


and THICKENERS for 
WATER SUPPLY... WASTE WATER 


In industrial areas, Hardinge 
Clarifiers have proven their 


worth in the treatment of indus J 

trial water supply. Also used in 

t ecovery valuable s- / 
pended solids from ind i \ 
waste water hey frequently t) f 

leave the effluent clear enough | \ / 

for reuse in the process . ° 


Hardinge Clarifier or Thickener 
systems are relieving stream pollution in many localities, 


Available with either steel or concrete tanks, Hardinge Circular Clari 
fiers are usually equipped with cut-flight scrapers which remove settled 
solids rapidly through a central discharge. Hardinge Thickeners have 
double spiral scrapers. Can be used in conjunction with chemical 
treatment and flocculation 


Stat ur water treatment problem and write for Bulletin 35-C-1 6 


AND TIN 


(NC ORP ORATE 
YORK, PENNSYLVANIA — 240 Arch St. + Main Office and Works 
NEW YORK 17—122 E. 42nd St. - 205 W. Wacker Drive—CHICAGO 6 
SAN FRANCISCO 11—24 California St. -+- 200 Bay St—TORONTO 1 


use vitrified clay 
filter bolton 


YEOMAN’S Units 
in Outstanding Institutional 


TODAY’S FILTER PLANTS 


Treatment Plant 


Designed by Howard K. Bell, Cons. Engr This YEOMANS Rotary Distributor and Clari- 


Lexington, Ky fier unit makes an ideal small treatment plant for 


: Western State Hospital at Hopkinsville, Ky. It 
Check these s capable of a maximum flow of 350 g-Pp-m. at 3 
special advantages: ft. head. Like most trickling filters designed 
WON'T CLOG today, this is built with underdrains of Vitrified 
Clay Filter Bottom Blocks. Large glazed ducts 

EASY TO LAY nsure high velocity during low flow. Exact align. 
LAST A LIFETIME — s easy and light weight makes laying simple 


r unskilled labor. Widespread ventilation of 


RESIST ACIDS the entire bed is rapid and uniform. 


TRICKLING FILTER FLOOR INSTITUTE 


W. S. DICKEY CLAY MFG. CO., Kansas City 6, Mo. @ AYER-McCAREL-REAGAN CLAY CO 
NATIONAL FIREPROOFING CORP., Pittsburgh 12, Pa oa BOWERSTON SHALE CO 
POMONA TERRA-COTTA CO.. Pomona. N. Car e TEXAS VITRIFIED PIPE CO 


. Brazil, Ind 
Bowerston, Ohio 
. Mineral Wells, Tex 
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REMOVE GRIT 
EASILY... THOROUGHLY...AT LOW COST! 


Complete Equipment 
to do the complete job! 
FLOW CONTROLS CONVEYOR 
HYDROWASH UNIT « ELEVATOR 


(GUY 


Elevation view of AMERICAN Grit Equipment, showi 

Camp Flow Controls (channel and regulator), drag Con- 
veyor, Hydrowash Unit, and tube-type Elevator. Cross- 
sectional views at A-A. B-B, and C-C are shown below. 


PROVIDES CONSTANT 
OPTIMUM VELOCITY 


POSITIVE ADJUSTMENT 
FOR VARYING FLOWS 


HYDRO-DYNAMIC 
WASHING 


AUTOMATIC DRAINING 
AND REMOVAL 


SECTION SECTION 


FLOW CONTROLS—exclusive HYDROWASH UNIT—washes 
Camp Control Section and Regu- grit free of organic matter by pro- 
lator maintain constant optimum ducing a turbulent downflow re- 
velocity for effective | sew settling, circulation of liquor in grit hop- 
regardless of rate of flow through _ per. 

lant. Velocity can be easily and 
instantly to meet ELEVATOR—totally enclosed, tube 
ing conditions. type, for slow and continuous re- 

moval of washed grit from the 

CONVEYOR--single strand, con- hopper. Grit drains as it is being 
tinuous drag type carries grit from elevated through the tube. 
channel to hopper for washing and 


removal. Write for Bulletin No. 249A 


Our staff of Sanitary En- 


gineers will cooperate with 

consulting and operating 

engineers in suggesting 

the process of treatment IN OUR BOTH YEAR rid Sewage Treatment, ond 
and type of equipment 110 North Equipment 
best suited to individual AURORA, ILLINOIS RESEARCH - ENGINEERING - MANUFACTURING 
needs. Offices: Chicago + New York + Cleveland + Cincinnati Kensos City + Sole: Representatives throughas the World 
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SEWAGE AND INDUSTRIAL WASTES 


Do you have a 


MANUAL or PRACTICE BINDER? 


ame Keeps FSWA Manuals of Practice filed 
systematically . . . ready for use... in 


your reference library. 


ame Large enough tor additional manuals 


to be added. 


wees Attractively lettered on front cover and 


back edge for quick identification. 
$2.00 each 


Send in your order NOW! 


FEDERATION OF SEWAGE WORKS ASSOCIATIONS 
325 ILLINOIS BUILDING 
CHAMPAIGN, ILL. 


Please forward ... special ring binders for 
FSWA Manuals of Practice @ $2.00 each. 


NAME 
ADDRESS 


City ZONE STATE 
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low cost 


ror trouble-free, 
measurement of 


SEWAGE 
INDUSTRIAL WASTES 
SLUDGE 
IRRIGATION WATER 


BAILEY 


OPEN CHANNEL METERS 


— 


1. Easy to Install 
2. Retain Accuracy 

3. Self-Cleaning 

4. Adjustable Capacities 
5. Totalize Multiple Flows 
6. Chemical Feed Control 
7. Flow and Ratio Controls 
Ask for Bulletin 62 


MU22 


BAILEY METER COMPANY 


1066 IVANHOE ROAD + CLEVELAND 10, OHIO 
METERS and CONTROLS for SEWAGE and WATER 


VENTURI TUBES, FLUMES, WEIRS, NOZZLES, ORIFICES + DIRECT MECHANICAL AND REMOTELY 
LOCATED REGISTERS + AIR-OPERATED, ELECTRONIC AND ELECTRIC CONTROLS. 
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DIRECTORY OF ENGINEERS 


(Continued on page 33) 


ALBRIGHT & FRIEL, INC. 
FRANCIS FRIEL 
Consulting Engineers 
WATER, Ly WAGE AND INDU STRIAL 

ASTE PROBLEMS 
AIRFIEL Ds. REFUSE INCINERATORS 
INDUSTRIAL BUIL 


CITY PLANNING ALUATIONS 
REPORTS LABORA’ TORY 
Suite 1500-18 PHILADELPHIA 7 


121 $. Broad St. 


ALVYORD, BURDICK & HOWSON 
Engineers 
Charles B. Bardick Louls R. Howson 
Donald H. Maxwell 
Water Works, Water Purification, 
Flood Relief, Sewerage, Sewage 
Disposal, Drainage. Appraisals, 
Power Generation 


Civie Opera Buliding Chicago 


BAXTER, NELSON & WOODMAN 
Civil and Sanitary Engineers 
Water Supplies Water Treatment 
Sewer Systems Sewage Treatment 


Industrial Waste Treatment 
Investigations 


PrP. O. Bex 67 Crystal Lake, Iilinols 


CLINTON L. BOGERT ASSOCIATES 
Ceonsalting Engineers 

Curnton L. Boosrrt Ivan L. Boorar 

J. M. M. Ropert A. LIncoun 

Dowatp M. Ditmags P. ACKERMAN 
Water and Sewage Works 

Refuse Disposal Industrial Wastes 

Drainage Flood Control 


624 Madison Ave, New York 22, N. Y. 


BLACK 


SEWAGE WATER - 


Investigations, 


4706 Broadway 


& VEATCH 


Consulting Engineers 


ELECTRICITY INDUSTRY 


Reports, Design, Supervision of Construction 


Valuation and Rates 


Kansas City 2, Missouri 


BOWE, ALBERTSON & ASSOCIATES 


Engineers 


Sewerage—Sewage Treatment 
Water Supply— Purification 
Refuse Disposal— Analyses 

Municipal fadustrial Projects 

Valuations— Reporta—Demgns 


110 William Street New York 7, N. Y. 


BUCK, SEIFERT AND JOST 
Consulting Engineers 
(FORMERLY NICHOLAS S. HILL ASSOCIATES) 


Specializing in Sewerage and Sewage Disposal, 
Water Supply and Water Purification, 
aluations and Reports 


Chemical and Biological Laboratories 


112 East 19th Street New York 3, N. Y. 


BURGESS & NIPLE 


Civil and Sanitary Engineers 
Established 1908 
Water supply, treatment and distribution 
Sewage and industrial wastes disposal 
Investigations, reports, appraisals, rates 
Airports Municipal Engineering Supervision 


584 E. Broad Street Columbus 15, Ohio 


BURNS & McDONNELL ENGINEERING CO. 


Consulting Engineers 50th year 
Waterworks, Light and Power, 
Sewerage, Reports, Designs, 
Appraisals, Rate Investigations. 
Bex 70868, Country Club P.O. Station 
Office 95th and Troost 
Kansas City 2, Mo. 


Take advantage of the services of these outstanding consultants! 
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CAMP, DRESSER and McKEE 
Consulting Engineers 


Water Works and Water Treatment 
Sewerage and Sewage Treatment 
Municipal and Industrial Wastes 

Investigations and Re ~ 
Design and Supervisio 
and Develepesent 
Flood Control 


6 Beacon St. Boston 4, Mass. 


CAPITOL ENGINEERING CORPORATION 
Engineers—Constructors—Management 
SEWAGE SYSTEMS WATER WORKS 
Designs and Surveys Roads and Streets 
Planning Airports 
Bridges Dams 
Executive Offices 
DILLSBUBG, PENNSYLVANIA 


THE CHESTER ENGINEERS 


Water Supply and Purification, Sewerage 
Systems, Sewage and Industrial Waste 
Treatment, Power Development and Ap- 
plications, Investigations and Reports, 
Valuations and Rates. 


210 E. Park Way at Sandusky, 
Pittsburgh 12, Pa. 


CONSOER, TOWNSEND & ASSOCIATES 


Water Supply —Sewerage—Flood Con- 
trol & Drainage-—Bridges—Ornamen- 
tal Street Lighting—Paving—Light 
and Power Plants. Appraisals. 

351 East Ohio St. Chicago 11, Ul. 


OSCAR CORSON 
Consulting Engineer 


Sewage and Industrial Waste Problems 
Drainage—Water Supply—-Airfields 
Plans—Supervision—Surveys 


902 Highland Avenue Ambler, Pa. 


DE LEUW, CATHER & COMPANY 
Water Supply Sewerage 
Rallroads Highways 
Grade 
ocal Transportation 


Investigations — Reports — Apprainals 
Plans and Supervision of Construction 


150 North Wacker Drive 


Chicago 6 
505 Colorado Bidg. 


Washington 5 


NGINEER 
M. W. Horns 
JOHN AYER L. Hrvanp 


Bion A. BOWMAN Frank L. LINcoLn 
CARROLL A, Farwett Howargp J. WILLiams 
Water Supply and Distribution—Drainage 
Sewernge and Sewage Treatment—Airports 


EDWARD A. FULTON 
Consulting Engineers 


Investigations, Reports, Valuations, De- 
sign and Construction—Water Sepety — 
Purification Plants; 

age Treatment Works; Man cipal 
and Power Developments; ving 


Investigations and Flood Control 
Supervision of Construction Valuations 
Boston New York 3200 Brows Read Seint Louis 14, Missoari 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 
ENGINEERS 
Water Works—Sewage 
Industrial Waste & Garbage ‘Disposal 
Roads- ges & 

Flood Control 
Town Planning Appraisals 
Iovestigations & Reports 
Harrisburg, Pa. New York, N. Y. 
Scranton, Pa. Pittsburgh, Pa. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Washington 
Houston BEADING, PA. patisdeiphia 


IVAN M. GLACE 
Consulting Sanitary Engineer 


Sewerage and Sewage Treatment 
Water Supply and Purification 
Industrial Wastes Disposal 


Design, Construction, and Supervision of 
Operation 


N. Front & Boas Sts. Harrisburg, Penna. 


WILLIAM A. GOFF, INC, 
General Engineering and Consulting Services 


Water, Sewerage, Refuse Incineration 
Industrial Buildings, Power Plants 
Airports, Town Planning 
Plans, Supervision, Valuations, Reports 


Broad &t. Station Bidg., Philadeiphia Pa. 


It pays to secure competent and experienced engineering advice! 
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SEWAGE AND INDUSTRIAL WASTES 


GREELEY & HANSEN 
Engineers 
Samuel A. Cirecley Paul Hansen (1920-1944) 
Paul E. Langdon Kenneth V. Hill 
Thomas M. Niles Samuel M. Clarke 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 


Flood Control, Drainage, Refuse Disposal! 


220 8. State Street, Chicago 4 


HAVENS AND EMERSON 
A. A. Burger F.C. Tolles F. W. Jones 


Leader Bidg Woolworth Bidg 
Cleveland 14 New York 7 


Consulting Engineers 


W. L. Havens C. A. Emerson 


Water, Sewage, Garbage, Industrial 
Wastes, Valuations.—Laboratories 


HAYDEN, HARDING & BUCHANAN 
Consulting Engineers 
Joun L. Havven Joun H. Hagptno 
Oscan J. Campta 


Water Works—Sewerage 
Civil—Mechanical 
Electrical—Structural 


826 Park Square Bullding, Boston, Mass. 


HITCHCOCK & ESTABROOK, INC. 


$21 Sexton Building Minneapolis 15, Minnesota 


Lester D. Ler, ASsocraTe 
Professional Engineers & Architects 
Consultants to Municipalities since 1920 
SEWERAGE, WATER, PAVING 
POWER PLANTS, AIRPORTS, 

REPORTS and APPRAISALS 


HORNER & SHIFRIN 
Consalting Engineers 
W. W. Hoanee S. W. Jens 
H, Smirein BE. B. Bioss 
V. Liscner 
Airports Hydraulic Engineering 
Sewerage and Sewage Trentment 
Water Supply Municipal Engineering 
Reports 
Shell Building, St. Louls 3%, Missourt 


JONES, HENRY & SCHOONMAKER 


(Formerly Jones & Henry) 
Consulting Sanitary Engineers 
Water Works 


Sewerage & Treatment 
Waste Disposal 


Security Bidg. Toledo 4, Ohio 


KEIS & HOLROYD 


Consulting Engineers 

Formerly Solomon & Keis 
Since 1906 

Water Supply and Purification, Sewerage and 
Sewage Treatment, Garbage and Refuse 
Disposal and Incineration, Industrial 
Buildings 
TROY, N.Y FT. LAUDERDALE, FLA 


ENGINEERING OFFICE OF 
CLYDE C. KENNEDY 
offers 
COMPLETE ENGINEERING SERVICE 
Investigations, Reports, Design, 
Supervision of Construction and 
Operation 
Sewerage, Sewage Treatment and 
Industrial Waste Disporal 
Chemical and Blological Laboratory 


604 MISSION 8ST., SAN FRANCISCO 5 


MORRIS KNOWLES, Inc. 
Engineers 
Water Supply and Purification, Sewer 
age and Sewage Disposal, Valuations 
Laboratory, City Planning 


131% Park Bidg. Pittsburgh 22, Pa. 


Wm. S. Lozier Co. 
Consulting Engineers 
Sewerage, Sewage Disposal, 
Water Supply, Water Puri- 
fication, Refuse Disposal 
10 Gibbs Street Rochester 4, N. Y. 


METCALF & EDDY 
Engineers 
Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 


Laboratory Valuations 
Airfields 


Statler Bullding 
Boston 16 


Parsons, Brinckerhoff, Hall & Macdonald 


G. Gale Dixon, Associate 


Engineers 
Dams, Water Works, Sewerage 
Airports, Bridges, Tunnels 


Traffic & Transportation Reports, Highways 
Subways, Foundations, Harbor Works, Valuations 
Power Developments Industrial Buildings 


51 BROADWAY, NEW YORK 6, N.Y. 


Take advantage of the services of 


these outstanding consultants! 
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BOYD E. PHELPS, INC. 
Architects and Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Power Plants, Buildings, Investigations, 
Reports, Appraisals, Rate Studies 


Indianapolis and Michigan City, Indiana 


MALCOLM PIRNIE ENGINEERS 
Civil & Sanitary Engineers 
Pranrs W. Warrtocse 


Rosert W. Sawyer G. G. Weanen, Jn. 
Ricuarp Haren 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Rates 


25 W. 43rd St. New York 18, N. Y. 


RIPPLE AND HOWE 
Consulting Engineers 


O. J. Rivrie B. V. Hows 
Appraisals— Reports 
L n—S ision 


Desig 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs and Dams, Sani and 


Storm Sewers, Sewage —— ts, 
Refuse Disposal, 
426 Cooper Bldg. Colorado 


RUSSELL and AXON 


Consulting Engineers 
Geo. Russell 

Joe Williamson, Jr. F. BE. Wenger 
Sewerage, Sewage Disposal, Water Sup- 
ply, Water Purification, Power Planta, 
Appraisals, Rate Investigations, Reports, 
Plans, Specifications, 

408 Olive St. Municipal Abpere 
St. Louls 2, Mo. Daytona Beach, 


STANLEY ENGINEERING COMPANY 


Sewerage-- Waterworks 
Drainage— Flood Control 
Electric Power-——Airports 


Hershey Bullding 
Muscatine, Ia. 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply—Sewerage—Waste Disposal 
Mechanical Structural 


Surveys Reports Appraisals 
209 8. High St. Columbus 18, Ohto 


WESTON & SAMPSON 
Consulting Engineers 
Water Supply, Water Purification, 
Corrosion Control 
Sewerage, Sewage and Industrial 
Wastes Treatment 
Stream Pollution Studies 
Supervision, Valuation 
Laboratory 
14 Beacon Street Boston 8, Mass. 


WHITMAN, REQUARDT & ASSOCIATES 


Engineers—Consultants 
Civil—Sanitary—Structural 
Mechanical —Electrical 


Reports, Plans, Supervision, Appraisals 
1304 St. Paul Street Baltimore 2, Maryland 


You can purchase good cathodic protection equipment 


Cathodic 


from many reputable manufacturers of anodes, rectifiers, 


etc. But that's only half the answer to rust and corrosion 


PROTECTION problems. The rest of it is technical skill in the application 


of cathodic protection equipment and theory. 


is More Than 
Equipment 


Electro Rust-Proofing has, at your disposal, a trained 
staff of corrosion specialists ready to give each problem 
the individual attention required for successful solution. 


Why not write today? There’s no obligation. 


ELECTRO RUST-PROOFING CORP,., (N. J.) 


BELLEVILLE 9, NEW JERSEY 


REPRESENTED IN PRINCIPAL CITIES 
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phe 


SEWER MAINTENANCE ENGINEERS 
AND PLANT OPERATORS 


Stop Odor Complaints 
Prevent H:S Corrosion 
Cut Maintenance Costs 
Control Sewer Insects 
Reduce E. Coli Counts 


and receive a Non-Septic Sewage, 


easy to handle, at their plants 
ate with 
UP-SEWER 
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“SALVAG 


Clay 
Liner Plates 


i Engineering Department of 
Cudahy, Wisconsin, recently de- 
vised an unusual method of salvag- 
ing a non-vitreous relief sewer 
which had disintegrated from con- 
stant attack by sulphuric acid dis- 
charged from a nearby drop forge 
plant. Vitrified Clay Liner Plates 
were used to replace the invert of 
the sewer to take care of the high- 
acid waste material flowing through 
the line. The sewer arch, which had 
not been in contact with the waste 
material, was saved. 
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Clay Pipe Passes A. S. T. M. Acid 
Test With Plenty To Spare 
Forty-eight hours suspended in fiery 
solutions of sulphuric, nitric, hydro- 
chloric, or acetic acids... that’s the 
rugged A. S. T. M. test for acid 
resistance! And Vitrified Clay Liner 
Plates come through without so 
much as a pockmark! That's the 
reason Clay is specified by leading 
engineers the world over for sewer- 
age and waste disposal systems of 
all kinds. Clay Pipe and Clay Liner 
Plates are made from nature’s own 
chemically inert material . . . it 
mever wears out! 


WRITE FOR INFORMATION 
ON YOUR CLAY PIPE QUESTION 


NATIONAL CLAY PIPE MANUFACTURERS, INC. 
100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 
206 Connally Bldg., Adanta 3, Ga. 
703 Ninth and Hill Bldg., Los Angeles 15, Calif. 
1105 Huntington Bank Bldg., Columbus 15, Ohio 
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3% SEWAGE AND INDUSTRIAL WASTES 


Reduce Float Cable Replacements a 
with “STERELATOR EFFICIENCY” 


BRAIDED MONEL 
WIRE 


for long-lived float cables in JOB 
corrosive atmospheres 
LARGE 
16-Strand Braided Monel Cable 
Lb. Test 40 45 
yauge 5 5 
Gaug 0.005 0.006 0.007 Actual Users THE BEST PROOF OF ALL 
Length Prove our claims that Everson SterElators are 
150 ft $2.25 2.55 2.70 DEPENDABLE SAFE—EFFICIENT 
300 ft 4.35 4.95 5.25 LOW E COST. 
pa verson SterElators X-FEED 
500 ft 7.40 6.10 8.05 Chlorine gas accurately for all Water 
1000 ft 14.00 16.00 17.00 or Sewage Sterilizing demands t 
Furnished for Manual or Automatie operation | : 


Everson SterFlators utilize a high Vacuum | 
The Indiesting FLOW METERS have a 10 to | ratio | 


James E. Aitken, Mfgr. 
DepartmentS Step lator 


812 South St. Clair Street oe) 

2 EVERSON MANUFACTURING CORPORATION 
roledo 4, Ohio 207 West Huron Street, Chicago 10, Illinois 


THE Are You Interested 
MAGNETITE FILTER in 
Sewage and Industrial 


with successful operating 


records, extending back Waste Treatment? 
j as much as 18 years, is 
: again available for im- If so, affiliate with 


proving the effluent or 


THE FEDERATION OF 
SEWAGE WORKS ASSOCIATIONS 


increasing the capacity of 


treatment plants for sew- 


age and trade wastes. e 


For Particulars, Write 


FEDERATION OF 
FILTER CORPORATION __ SEWAGE WORKS ASSOCIATIONS : 


10 EAST 40TH STREET 
325 ILLINOIS BUILDING 
NEW YORK 16, N. Y. 
CHAMPAIGN, ILL. 
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SEWAGE AND INDUSTRIAL WASTES 


SEWER AND PIPE CLEANING EQUIPMENT 


Sewer Rods, Wood & Steel Root Cutters, Buckets 
Sewer Machines, Engine Driven & Hand Operated 
Steel Tapes, Flushers, Nozzles & Brushes 


Send for complete catalog 


W. H. STEWART, INC. 


P.O. Box 767 Syracuse, N. Y. 


Manual of Practice No. 1 
“Occupational Hazards in the Operation of Sewage Works” 


$.25 each to Federation Members—$.50 each to Non-Members 


Manual of Practice No. 2 
“Utilization of Sewage Sludge as Fertilizer” 


$.75 each to Federation Members—$1.25 each to Non-Members 


Manual of Practice No. 3 
“Municipal Sewer Ordinances”’ 


$.50 each to Federation Members-— $1.00 each to Non-Members 


Special Manual of Practice Binders—$2.00 each 


FEDERATION OF SEWAGE WORKS ASSOCIATIONS 
325 Illinois Building, Champaign, Ill. 
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Sewage Tre 
Dollars are big 


with Chlorination 


Chlorination, te your specific needs ley WaT 


rou more treat inent facilities per dollar thas 
\ 
ae 
Ofcourse, te get these resullg,chicrination te 
appiled. That's where W&T's 35 yeirs off come tit Expe- 
iM mittent sewage plant use---adds to one sure 
have the proper equipment, properly inetailed, 


job at low cont. 


COMPANY, 


CHLORINE AND, CHEMIT AL CONTROL 


> 


ed 
N 
your nearest W&T Representative, now, for 
the full line of W&T equipment ior eifective sewage 


